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CURRICULUM PROBLEMS iN THE TEACHING 
OF SCIENCE 


The editorial and the first article in this symposium are contributed by Cor- 
nelius H. Siemens, Director, Compton College. Also writing on science edu- 
cation are Leo F. Hadsall, Professor of Biology, Fresno State College; Adrian 
Gentry, Instructor in Biology, San Diego State College; Wayne A. Durston, 
Instructor in Science, El] Camino Junior College; Willard Geer, Assistant 
Professor of Physics, University of Southern California; B. Frank Gillette, 
Director of Student Teaching and Specialist in Science Education, Stanford 
University: and Ruth Maguire, Research Assistant, California State Depart- 
ment of Education and Stanford University. 


Articles of general interest include a report on California’s needs in higher 
education, by George S. Strayer, Columbia University: a study of the suc- 
cess of students admitted to the University of California through University 
Extension, by E. T. Demars, University of Utah; and a discussion of spelling 
problems in the junior high school by Anne D. Malatesta. 
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newest, most authentic, and most up-to-date treatment of biology now offered 


to the schools. 


World Book Company 
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Next Month 


HE appearance of a symposium on 

curriculum problems in the teach- 
ing of the fine arts in the May issue of 
the JourNAL will bring to a close this 
year’s series of curricula symposia. 
During the past few years, the JouRNAL 
has extended invitations to individual 
school systems to present groups of arti- 
cles as parts of symposia. This prac- 
tice has been followed in preparing the 
May symposium, which will include a 
series of articles by members of the San 
Francisco school system. 

Keynoting this series will be an 
article on the philosophy of art edu- 
cation in secondary schools, by Dr. Ed- 
ward Slockbower, Director of Art, 
San Francisco Public Schools. Mrs. 
Winona Tomanoczy, Art Instructor, 
Marina Junior High School, will con- 
tribute an article on the problems of 
art education in the junior high school. 
The fine-arts program for students en- 
rolled in terminal curricula on the 
junior-college level will form the sub- 
ject of a presentation by William J. 
Eckert, Head of the Graphic Arts De- 
partment, San Francisco City College. 
Fine arts in adult education will form 
the subject of discussion contributed by 
instructors in the Marina Adult School. 

The editorial for next month will be 
the contribution of Margaret Erdt, 
Supervisor of Art, San Diego City 
Schools, who is an Associate Editor of 
the JouRNAL. 

Other features of the symposium will 
be an article by Abe Milstein, Director 
of Music, Torrance City Schools, on the 
provision for expansion in a program 
of instruction in instrumental music; 
the presentation of the case for the 
teaching of photography in high school, 
by R. H. Behrens, who teaches at Gar- 
field Junior High School in Berkeley ; 
a discussion of the relationship between 
art and health, by John Gill of the Occu- 
pational Therapy Department, Weimar 
Sanatorium ; and the description of an 





experimental program by Frances Nu- 
gent, Instructor in Art, Los Angeles 
County Museum of History, Science 
and Art, Exposition Park, Los Angeles. 
Several books on art education are also 
scheduled for review in this issue. 
Articles of general interest to readers 
of the JourNAL will include a descrip- 
tion of education in Paraguay, by Ralph 
Choplin, U. S. Office of Education, Los 
Angeles, and a discussion of the neces- 
sity of taking stock of junior-college 
curricula, by Leland L. Medsker, the 
Dean of Wright Junior College, Chi- 
cago, who is President of the American 
Association of Junior Colleges. 


Another feature of the May issue will 
be the annual publication of the names 
of corporate and institutional members 
of the California Society of Secondary 
Education. 





New Officers and Trustees 


HE following new officers of the 

California Society of Secondary 
Education were introduced at the 
March 23, 1948, meeting of the Board 
of Trustees: Dr. H. M. McPherson, 
Superintendent, Napa Union High 
School District, was elected First Vice- 
President, and Dr. William R° Odell, 
Superintendent of Schools, Oakland, 
was elected Second Vice-Président. 
Miss Lillian M. Perry was re-elected as 
Secretary, and Dr. Edward H. Redford, 
Co-ordinator of Adult Education, San 
Francisco Public Schools, was re-elect- 
ed President of the Society. 

New members of the Executive 
Board are Dr. H. B. McDaniel, As- 
sociate Professor of Education and Psy- 
chology, Stanford University, and Dr. 
William R. Odell. Elected to the Board 
of Trustees were Dr. A. John Bartky, 
Dean of the School of Education, Stan- 
ford University, and Dr. Margaret Ben- 
nett, Director, Education for Women, 
Pasadena City Schools. 
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Science Teaching 


Not all is well in the teaching of 
science in the secondary schools. Teach- 
ing methods have not kept pace with 
psychological findings; while science- 
curriculum development has made only 
small gains in the past two decades. 
A little reading and observation reveals 
the wide gap between recommendations 
of education leaders and practices in our 
secondary schools. It is important that 
educators understand why all is not well 
in science teaching. 

The symposium of articles in this 
issue of the JouRNAL lists the chief diffi- 
culties to be overcome in order to have 
a better and a more complete program 
of science. The problems mentioned 
most often are: 

1. Lack of teachers trained for effec- 
tive, secondary-level science teaching. 

2. Lack of a defined, state-wide pro- 
gram for science, especially in the high 
schools. 

3. Failure to use effective content and 
methods to achieve the stated goals. 

4. Failure to use immediate and real 
life problems in science teaching. 

5. Insufficient preparation in mathe- 
matics given to college-bound students 
majoring in science and engineering. 

The first article by Dr. C. H. Siemens, 
Director, Compton College, outlines the 
problems in attempting to give science 
instruction its rightful place in the 
general-education program of every stu- 
dent. Dr. Leo Hadsall of the Fresno 
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State College science faculty outlines 
suggestions whereby regional natural 
resources can and should be used as 
teaching materials of the life sciences 
and points up shortcomings in various 
aspects of science teaching. Adrian 
Gentry of the Science Department in 
San Diego State College reports the re- 
sults of a research study in which bi- 
ology teachers tell their needs and de- 
ficiencies in the use of instructional aids. 
Wayne Durston relates his ten-year ex- 
perience at Redondo High School in 
making physiology a functional course 
in the high school. The effectiveness 
of teaching college-preparatory mathe- 
matics, physics, and chemistry to future 
scientists is discussed by Dr. Willard 
Geer, University of Southern California 
professor and formerly a junior-college 
instructor. A dramatic description of 
how a biology class can “live with the 
scientific method” for a whole year is 
aptly told by B. Frank Gillette, Special- 
ist in Science Education, Stanford Uni- 
versity. The last article, contributed by 
the California State Department of Edu- 
cation presents with specific examples 
the values that lie in the use of current 
periodicals, films, and other sensory aids 
to learning. 

The symposium will make worth- 
while reading for administrators and 
science teachers alike. The statements 
and suggestions coming from authori- 
ties in the field should serve as a shot- 
in-the-arm for those looking for new 
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ideas. Many readers will find “aid and which will contribute to a better and a 
comfort” in the views and data pre- more balanced science program in the 
sented. It is the hope of the authors secondary schools.—CorneE tius H. 
that the article will stimulate thinking S1emEns, Director, Compton College. 


Employment Outlook in the Scientific Professions 


There is now a shortage of trained workers in leading scientific and technical 
professions. Research and development activity has expanded rapidly during and 
since the war. In addition, the great postwar increase in college enrollments, par- 
ticularly in scientific fields, has created an increased need for scientists as teachers. 
At the same time, the supply of trained workers has been limited by the drafting 
of students into the Armed Forces during the war. 

The shortages will be alleviated within several years, however. We are now 
training more young people in the colleges for the scientific professions than ever 
before. College enrollments, which reached 2,300,000 last fall, are more than 50 
per cent higher than the prewar peak. The enrollment statistics for each major 
scientific field show that within the next few years a record number of trained 
people will be entering the professions. In 1947, the number of doctoral degrees 
conferred in all fields exceeded the prewar peak by 8 per cent; and the number 
of master’s degrees was 33 per cent higher than the previous peak—pointing to 
a similar increase in the number of doctorates within the next few years. 

While the need for workers in the scientific professions will continue to grow, 
it seems likely that the supply will catch up with the demand within several years. 
The warning signal has already been raised in engineering—largest scientific pro- 
fession, employing one-third of a million people—by the Association for the 
Advancement of Engineering Education. 

That there will be a plentiful supply of new graduates does not mean, of course, 
that there will not continue to be unsatisfied demands for experienced men in 
various specialties. Nor does it mean that there will not be continued need for 
the most capable and brilliant young people in all fields of science; there is never 
an oversupply of genius. It does not mean that competition for jobs for most new 
entrants will be keener, standards will be higher, and those with the best edu- 
cational preparation will have the best chances of getting the jobs that they want. 

What do these trends imply for the individual student interested in the sciences ? 
This is the question as it is put to the Bureau’s Occupational Outlook Service, 
which has the responsibility for analyzing occupational trends for use in vocational 
guidance. 

1, The competition will be keen in all scientific fields ; moreover, the situation 
is subject to rapid change as science opens new fields, as industrial use of research 
advances, or as the international situation changes. Therefore, young people who 
want careers in science would be well advised to choose their fields primarily on 
the basis of their interests and abilities, rather than upon considerations of 
economic outlook. 

2. Each young person planning to go into the sciences must prepare to under- 
take a rigorous and thorough course of training and preferably to complete gradu- 
ate study. The long-term trend toward requiring more advanced education for 
scientific professions, as well as the competition foreseen in the next few years, 
recommends this. 

3. At the same time, it will be desirable for each student to maintain the 
maximum degree of occupational flexibility, so that he can adapt to changing 
circumstances. This requirement means getting the broadest basic scientific edu- 
cation, as well as specializing in a particular field. It means also being prepared 
to make adjustments and keeping an open mind on the subject of one’s occupational 
specialization Summary of address by Ewan Ciacue, Commissioner of Labor 
Statistics, before the Educational Conference of the Seventh Annual Science- 
Talent Search, Washington, D. C., March 2, 1948. 




















The Teaching of Science in 
General Education 


T doesn’t take a Philadelphia lawyer 

to argue the case for the affirmative 
of the question: “Shall Science Be a 
Part of the General-Education Program 
in the Secondary Schools?” In this age 
of science, technological inventions have 
changed or affected almost every mode 
of man’s living—particularly and spec- 
tacularly the techniques by which man 
destroys his brother. For the uniniti- 
ated or those less interested in science 
education, let us look briefly at the 
record of recent recommendations con- 
cerning the place of science in the re- 
quired program of every student. 

The ten “Imperative Needs of Youth” 
developed by the National Association 
of Secondary-School Principals in- 
cludes the following forceful statement : 

“Imperative Need Number 6: All youth 
need to understand the methods of science, the 
influence of science on human life, and the 
main scientific facts concerning the nature of 
the world and man.”? 

The Harvard Committee’s Report, 
General Education in a Free Society, 
concludes that the abilities to be de- 
veloped in every student are: “to think 
effectively, to communicate thought, to 
make relevant judgments, to discrimi- 
nate among values.”* It isn’t difficult 
to see the implications for science teach- 
ing in at least two of the four abilities 
listed above. Furthermore, the Harvard 
Report recommends that general edu- 
cation be the aim of science teaching, 
“not the development of the skills and 





1 Planning for American Youth. Washington, 
D.C.; National Association of Secondary- 
School Principals. 1944, p. 43. 

2 General Education in a Free Society. Re- 
port of the Harvard Committee. Cambridge, 
Massachusetts. Harvard Press, 1945, p. 65. 


q By CORNELIUS H. SIEMENS 





q The status and role of science in 
general education is theme of this 
presentation by Dr. Siemens, Director 
of Compton College. Dr. Siemens’ con- 
tribution is particularly pertinent, not 
only because of his years of experi- 
ence as a science teacher, science 
supervisor, and science teacher train- 
er, but also because of his concern 
with general education. (He is Chair- 
man of the General Education Com- 
mittee of the Junior College 
Association.) 

Prior to his assuming his present 
post, Dr. Siemens was a professor on 
the staff of University of California 
School of Education, Berkeley cam- 
pus. He is a member of the Board of 
Trustees, California Society of Sec- 
ondary Education. 





technical knowledge of the potential 
physicist and chemist.” Specifically, the 
Harvard Committee recommends two 
years of introductory science and bi- 
ology for all high-school students by 
the tenth grade. 

The American Council on Education 
in its A Design for General Education 
calls for two one-year courses in science 
for all secondary students—one in bi- 
ology and one in physical science. The 
Council recommends that the content 
be carefully selected and curtailed “in 
order to provide time for analysis and 
interpretation.” It illustrates how this 
organization can be accomplished by 
outlining both courses,’ giving the pur- 
poses and content. Whereas the course 





8A Pater for General Education. Washing- 
ton, D.C.: American Council on Education, 
1944, pp. 108-129. 
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in biology follows established patterns, 
the physical-science course selects thir- 
teen large units of content to carry out 
the stated objectives. The units include: 
bodies in motion, work and energy, heat 
and temperature, connection between 
heat and energy, liquids and gases, 
kinetic molecular theory of matter, 
chemical change, the atom (chemical 
unit), electricity and magnetism, the 
electron theory, light, theories of light, 
and mathematics (its uses as a tool and 
language). Many social implications 
and life applications are woven into the 
course—at the expense of more content. 


The three aforementioned recommen- 
dations for the inclusion of science in 
the general-education program should 
be sufficient to convince any adminis- 
trator that his school is not fulfilling its 
obligation when it permits students to 
graduate without a required program 
of science education. And yet, as we 
look into our California state schedule 
for high-school graduation require- 
ments, we find no mention of even one 
course in science! The State university 
does require a one-year course in a labo- 
ratory science, which is usually reserved 
for a very few students and then taught 
with the idea of developing the future 
scientist. But the individual school dis- 
trict determines its own local require- 
ments in science. In most high schools, 
a one-year course in biology or physical 
science is required for graduation. We 
must conclude then that California does 
not have a high-school program in 
science that is required of all students, 
or even available to all students as elec- 
tive subjects. Furthermore, it will take 
more than magazine articles or justifi- 
able arguments to achieve for science 
its rightful place in the secondary-school 
program. 


HERE are at least three reasons 
explaining the lack of science in the 
general-education program in the sec- 
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ondary schools of California. As in 
mathematics, the science program in 
most high schools is organized to offer 
the courses required for entrance in the 
State university — namely, laboratory 
courses in physics, chemistry, and bi- 
ology. Enrollment in these laboratory- 
science courses is usually reserved (ad- 
ministratively or by student resistance ) 
for the 20 per cent (or less) of the stu- 
dents preparing to go to college. As a 
result, fewer than 10 per cent of the 
high-school students take a course in 
physics, and fewer than 10 per cent take 
a course in chemistry. If any teacher- 
time or funds remain, additional courses 
for the non-college-going student may 
be offered. The California law requiring 
high schools to maintain courses to pre- 
pare prospective students for the State 
university, forces the small schools into 
a cart-before-the-horse science program 
described above. If it could be recog- 
nized (as it can be proved) that a good, 
two-year general-science program is as 
good preparation for college as one 
specialized course, more high schools 
would be able to set up and maintain 
a science program appropriate for all 
students. 


SECOND fundamental reason 

which makes it difficult to develop 
a general-education emphasis in science 
stems from the fact that science teach- 
ers have specialized in the teaching of 
one field of science—and at the most, 
two. They are eager to develop special 
courses ; they shy away from the gener- 
alized or survey courses. Before a good 
program for all students can be de- 
veloped, we must have teachers trained 
in the general-education values of 
science. We must have teachers who 
have a broad background in the various 
sciences. They must be able to synthe- 
size and interrelate the methods and the 
imported ideas of all science fields for 
the adolescent and maturing mind. 
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Teachers must know how to help every 
student understand and appreciate the 
nature of the world and man, as viewed 
and measured by science. In short, the 
teacher must be equipped with a broad 
liberal-arts training and an up-to-date 
psychological “know-how” for teaching 
science to the masses. 

A third, and even more fundamental 
reason, is the fact that we have as yet 
failed to define comprehensively what 
the secondary schools should offer and 
require as a general-education program 
for all students. Our state school code 
requires an incomplete mixture, includ- 
ing instruction in United States Consti- 
tution, American history, physical 
education, public safety and accident 
prevention, manners and morals, and 
“upon the nature of alcohol and nar- 
cotics and their effects upon the human 
system as determined by science.” 
Obviously, the present state prescrip- 
tion cannot serve as a general-education 
blueprint. It is hoped that the plan for 
“Basic Education,” now being formu- 
lated by the Committee to Develop 
a Framework for Public Education 
(State Department) will meet this all- 
important need of a science program in 
the secondary schools. 


EALIZING that it is administra- 
tively impossible to substitute in a 
short time a complete general-education 
program in science for what we now 
have, we must turn our attention to 
what can be done now under existing 
conditions. The following list of sug- 
gestions is offered for improving our 
present science program, to the end that 
more students will obtain a broadened, 
more realistic, meaningful background 
of science education for modern living. 
1. Broaden the scope of every science course 
to include content from related sciences and 
pertinent materials from other fields, espe- 


cially the social sciences, psychology, and home 
economics. 


2. Include aspects or complete units of sci- 
ence in many other courses throughout the 
curriculum, particularly in the required 
courses. Biographies of scientists could be in- 
cluded in English, physiology units in physi- 
cal education, and home-chemistry units in 
foods classes. 

3. Encourages science teachers to devote 
some of their professional upgrading to a 
study of other science fields and social sci- 
ences. Work in industry and in departments of 
health and sanitation also serves as excellent 
general-education background. 

4. Provide for the development of source 
materials by competent “generalists” for the 
use of teachers. Teachers need a ready source 
of up-to-date facts, ideas, and developments in 
the field of science and their implications for 
classroom teaching. Such teaching aids should 
emanate from the State Department of Edu- 
cation or from a state science teachers’ as- 
sociation. 

5. Define the place and function of science 
in the required general-education program of 
secondary schools in specific terms, imple- 
mented by the State Department of Education. 

6. Develop programs in teacher-training 
institutions that are aimed at producing the 
teacher who is prepared to guide the learning 
experiences of all students in the basic areas 
comprising the required general -education 
program. In the secondary school, we are long 
on “specialists” and very short on “gener- 
alists.” 

7. Spend less emphasis in science teaching 
upon factual content and more time and activi- 
ties on the relationships and influence of tech- 
nology upon man and his world, as required 
by general-education objectives. 


i> conclusion, recent world events are 
demanding that science take on a con- 
science. Science teaching must give up 
its position as an isolationist in the cur- 
riculum. Through learning scientific 
facts, ideas, methods, and relationships, 
every student should be able to know 
and understand more fully both himself 
and his world-wide environment. For 
few, science will lead to professional and 
technological life-work ; for the millions, 
science must help each person adjust to 
the changing world around him. 
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DUCATION is fully as much a 

process of exploring, interpreting, 
and understanding the environment as 
it is a matter of acquiring those skills 
which are essential to proper adjust- 
ment to modern society and to earning 
a livelihood. 

Science may be regarded properly as 
a significant body of knowledge, ob- 
tained through sense perception, organ- 
ized in terms of significant meanings, 
set up as functional concepts and princi- 
ples, and subjected to rigid test. Science 
may be regarded also as a significant 
method of learning about the environ- 
ment and solving the problems associ- 
ated with it. 

It is well, then, to consider the role 
that science can play in the exploration 
of the immediate environment ; in help- 
ing students to interpret pertinent as- 
pects; in developing significant under- 
standings ; and in establishing functional 
attitudes—ways of living. 

All too frequently, social-science in- 
struction has failed to find the under- 
lying reasons for social changes. The 
efforts of social science instructors and 
students have been limited frequently 
to a log of events or, at best, a super- 
ficial evaluation of movements—rather 
than a careful search for causal factors 
and a critical analysis of their effects. 

The behavior of an organism in a spe- 
cific environment is influenced by many 
factors. Among these are the inherent 
character of the organism, the con- 
ditioning it has undergone, and the fac- 
tors comprising the environment. In 
analyzing science teaching and science 
teachers, it is wise to keep these factors 
in mind. 
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q Dr. Hadsall speaks in this article 
from his twenty-seven years of ex- 
perience as a science teacher in rural 
schools, in an urban junior high 
school, and in college. During the six- 
teen years he has been at Fresno 
State College, where he is professor 
of biology, Dr. Hadsall has found time 
to write for and take an active part in 
the Planning Committee for California 
Science Guides for Elementary Sci- 
ence. He is also a member of the Com- 
mittee on Conservation Education, a 
subcommittee of the California Com- 
mittee for the Study of Education. 





Science instruction may provide in- 
formation which will help the individual 
to act more wisely. It may also aid in 
acquiring further needed information 
and assist him in thinking more criti- 
cally. 

Today, I observed three kites hang- 
ing from a high power line. They were 
probably flown by elementary -school 
children, but older brothers and sisters 
or parents should have been adequately 
informed to discourage such practices. 
General science or physics should nor- 
mally provide such vital information. 


Last semester, I was on a field trip 
with my college class in natural history 
of vertebrates—a class which included 
young men and women who will become 
doctors, physical-education teachers, bi- 
ologists, high-school science teachers, 
housewives, and citizens. As we drove 
along a rural road, we observed a 
sparrow hawk on the road which was 
picking at the remains of a freshly-killed 
animal. We stopped. The sparrow hawk 
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was loath to leave its food, but shortly 
flew to the top of a nearby telephone 
pole. The remains on which it had been 
feeding was that of a house cat that had 
been killed by a passing car. 


We left the remains on the road and 
drove through the Sierra foothills, stop- 
ping to remove the bodies of red-tailed 
hawks and a prairie falcon from fences, 
where they had been hung by success- 
ful, but poorly-informed hunters. These 
species are protected by state law. We 
may scarcely call such hunters sports- 
men. We noted each species, considered 
their relative value, why they had been 
killed, and why they had been hung in 
a conspicuous place. 


disc mac at dusk along the road 
where we had observed the sparrow 
hawk feeding earlier in the day, we 
noted that during our absence the 
sparrow hawk had been killed. Ab- 
sorbed in feeding, it had been crushed 
by a passing car whose driver evinced 
little regard for wildlife on the highway. 
We stopped to note the incident more 
carefully, and while I was engaged in 
measuring the distances between the 
bodies, and from the sides of the high- 
way, I heard one student comment to 
his fellows, “This is partly our fault.” 


This comment from a student with- 
out special interest in science seemed 
important to me as evidence of the de- 
velopment of critical thinking. It was 
more significant than if he had presented 
me with a list of all the protected spe- 
cies in the area. If I had demonstrated 
equally critical thinking earlier in the 
day, we would have removed the re- 
mains of the cat from the highway and 
saved a beneficial sparrow hawk from 
destruction. 


Large classes, problems of transpor- 
tation involving safety, have restricted 
the activities of high-school science 
instructors. Too frequently, such in- 
struction becomes formalized, bookish. 
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Visual aids have been developed with 
the result that a visual image has been 
substituted for the thing itself. There 
is no better form of visual education 
than the natural object in its natural 
environment. 


I’ science is to be taught adequately 
in secondary schools, time must be 
provided for first-hand experiences with 
real things in their natural environment. 
In biology, this may be with plants and 
animals, native and introduced, do- 
mestic and wild, economic as well as 
those of general interest. In physics, 
it may involve the study of irrigation, 
construction of dams, farm mechanics, 
other local engineering enterprises. In 
chemistry, it may involve the study of 
water purification, local health prob- 
lems, the chemicals used to control in- 
sect pests and plant diseases, the preser- 
vation of foods. The consideration of 
the problems of sewage disposal may 
some day provide more intelligent 
voting on local public projects. 

I have noted that secondary-school 
science instruction may become too 
bookish. The high-school biology labo- 
ratory should be neither an animal 
morgue nor a herbarium, but a 
vivarium. Workbooks and texts should 
be regarded properly as tools, not fol- 
lowed without flexibility. During my 
service in California, I have been dis- 
appointed to learn of programs so in- 
flexible that workbooks prepared by 
easterners for eastern conditions are 
followed precisely. It is this type of 
teacher who gathers the notebooks after 
each class, has them corrected during 
class, and burns them at the close of 
the school year. Collections made by 
students in such classes are relegated 
to the furnace or added to the school col- 
lection, supposedly “to honor the stu- 
dent” but usually without benefit of per- 
mission from the collector. Thus, the 
practice of notebook copying and trans- 
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ferring of collections is avoided. Such 
teachers become so restricted in their 
programs that they cannot use spade- 
foot toad tadpoles which a student 
brings to class because they have al- 
ready finished amphibia and are now en- 
gaged in the study of birds. 


HE rural schools of California are 

gloriously provided with outdoor 
laboratories. The larger cities have 
splendid museums and parks. These 
should be regularly utilized by science 
classes. In rural areas, investigations 
may be conducted of local natural re- 
sources. Individual studies of local spe- 
cies will provide clearer understandings 
of the environment. At present, the resi- 
dents of the great central valley are con- 
fronted with a water shortage that 
threatens to impair the agricultural in- 
dustry. Alert science teachers will be 
quick to recognize learning possibilities 
in this situation. The problems of water 
table, irrigation, and snow pack are 
intricately tied up with the existence 
of local fauna and flora, as well as with 
our agricultural crops. Investigations 
of these interrelations and the means by 
which plants and animals attempt to 
meet adverse conditions provide lively 
problems for investigation. 


I fear that high-school science, like 
college science, has tended to become too 
formalized. Large bodies of subject 
matter have been developed. Students 
are expected to consume, digest, and as- 
similate these. Unfortunately, teachers 
frequently expect them only to regurgi- 
tate it—a process in which many in- 
dulge, but in poorly-digested form. Such 
bodies of content are often mere adulter- 
ations of more advanced studies—col- 
lege courses. Woe to the high-school 
science teacher, especially to his stu- 
dents, who attempts to duplicate his col- 
lege course. College curricula have long 
been in need of sharp revisions. 


If a significant function of high-school 
science teaching is to assist students to 





VoL. 23, No. 4 


meet their daily problems with under- 
standing appreciation of their environ- 
ment, it will be necessary to encourage 
resource-use studies in the immediate 
areas. These studies furnish ideal situ- 
ations for the practice of the scientific 
method. 


I heard a professor of science edu- 
cation in a leading American university 
state only recently that we had utterly 
failed in trying to teach the scientific 
method. What this gentleman failed to 
note was that for years his students had 
attempted to teach the scientific method 
by having their students memorize the 
steps in the method. They spent the rest 
of their time in setting up principles 
and generalizations to which they gave 
lip-service. Every science teacher and 
administrator should realize that there 
is no short cut to developing the scien- 
tific habit—in learning to practice the 
scientific method. Students must be 
taught to recognize problems. Under 
the guidance of capable teachers, they 
may proceed to gather evidence, making 
adequate provision for sensory, experi- 
ences ; formulate hypotheses ; arrive at 
tentative conclusions, which they should 
then subject to severe testing. The 
problems of science cannot be solved 
properly by a show of hands. 


ELEMENTARY +SCHOOL people 

are already grasping the signifi- 
cance of science concepts in establishing 
social attitudes pertaining to health, 
safety, humaneness, and conservation. 
They have learned that an adequate 
understanding of the environment in- 
volves some understanding of the ele- 
ments which comprise it and their inter- 
relations. 


Students of recreation through- 
out California will do well to consider 
introduced plants and animals, as well 
as those native species now abun- 
dant, those exterminated, and those 
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threatened with extinction. The study 
of plant life in a California park may 
well provide a good introduction to so- 
cial science, as well as natural science. 
What Australian species are present 
here? How do they respond to environ- 
mental conditions so different from 
those in their native habitat? 

There are those who will be quick to 
object to proposals such as I have in- 
cluded here. Even those inclined to 
agree will quickly point out that sec- 
ondary-school teachers are very busy 
people. They have large numbers of 
students under their direction. They fre- 
quently teach several subjects. There 
is little provision or encouragement for 
sensory, first-hand experiences with 
real things, particularly in the natural 
environment. Some high-school science 
instructors are not adequately trained 
to do the type of teaching which I have 
proposed. 


CIENCE teachers are often loaded 

too heavily. Administrators must 
realize that proper laboratory and field 
study is time-consuming. So is ath- 
letics. And I am ready to defend that 
field also. However, there is fully as 
much reason to provide adequate facili- 
ties for field experiences in science—in 
resource-use—as there is for athletic 
contests. 

I have just been preparing a summary 
of subject combinations taught by sci- 
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ence teachers in the secondary schools 
of California, Administrators should 
take stock. It is doubtful whether any 
individual could handle adequately some 
of the combinations that are assigned. 

Teacher-training institutions should 
re-evaluate their teacher-training pro- 
grams. State colleges in California were 
recently accredited for training teachers 
in the secondary field and had an oppor- 
tunity to set a new pattern. In at least 
one institution, department rivalries— 
combined with the lack of vision of pro- 
fessional educators—was partly re- 
sponsible for this institution’s copying 
the university pattern. In the area 
served by this institution, where 80 per 
cent of the graduates enter positions in 
which they must teach combinations of 
biological science and physical science, 
this college insists on specialization 
either in biology or in physical science. 
But specialization does not lend itself 
well to training for resource-use in- 
struction. 


U has long been noted that teachers 
teach what they know and as they 
have been taught. Let those in teacher- 
training institutions search out and re- 
move the mycelia from their courses. 
They, too, must demonstrate their ca- 
pacity for releasing themselves from the 
shackles of the text. With enthusiasm, 
they must turn their attention to the 
problems in their immediate environs. 


Publication of Save-the-Redwoods League 


The series of educational publications issued by the Save-the-Redwoods League 
includes “Trees, Shrubs and Flowers of the Redwood Region” by Willis L. 
Jepson; “The Story Told by a Fallen Redwood” by Emanuel Fritz; “A Living 
Link in History” by John C. Merriam; and “Redwoods of the Past” by Ralph W. 
Chaney. These pamphlets may be secured from the League at ten cents each. 

The League was organized as a non-profit corporation to rescue from de- 
struction representative areas of our primeval forests. Information about member- 
ship in the League may be secured from Dr. Robert G. Sproul, Treasurer, 250 
Administration Building, University of California, Berkeley 4, California. 
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N an effort to vitalize biology courses 

in the secondary schools, leaders in 
educational thought and practice have 
sought to make teachers increasingly 
aware of the value of instructional aids. 
Teachers of biology have been urged to 
make the community their laboratory, 
to use living things instead of textbooks 
to study life, to encourage science hob- 
bies, to make biology function as an 
integral part of the students’ behavior. 
Above all, they have been told that they 
must do more than give lip-service to 
the scientific method. As one educator 
has phrased it, students must become 
so familiar with the scientific method 
that it becomes a way of life. 

If teachers are to carry these tech- 
niques into their classrooms, they must 
have more training in the skills and the 
knowledges necessary for the proper 
utilization of many types of instruction- 
al aids. Richardson,’ in discussing the 
need for such training, points out that 
provisions for training in a wide variety 
of laboratory and demonstration tech- 
niques should be included in teacher- 
education curricula. He believes that, 
otherwise, prospective teachers will 
have a very inadequate concept of the 
functions of the laboratory in the learn- 
ing situation because they have been 
conditioned by a long experience of 
laboratory work in which they have 
followed, line by line, the directions of 
the manual, The recent comprehensive 
report of the National Committee on 





1J. S. Richardson, “Problems in the Educa- 
tion of Science Teachers,” Science Education, 
XXIX (December, 1945), p. 251. 
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q One characteristic of educators is 
their constant striving to develop and 
improve their professional techniques. 
The JOURNAL presents the first step in 
the development of a new technique 
by publishing this research paper by 
Mr. Adrian Gentry, instructor in biol- 
ogy and science education at San 
Diego State College. 

Mr. Gentry has done graduate work 
in zoology at the University of Kansas 
and in education at the University of 
California at Berkeley. He has taught 
in high schools in Alaska, Kansas, 
and Washington. 





Science Teaching * states that even when 
subject-matter courses are better 
adapted to the needs of teachers than 
at present, the instructor in science edu- 
cation will still find that prospective 
teachers require guidance in using many 
of the basic skills necessary to present 
demonstrations and conduct laboratory 
work. The report also stresses the im- 
portance of training in the selection and 
the use of projection aids and free 
materials. 

Many teachers of biology agree with 
the writers mentioned above that there 
is a need for more training of this 
nature. In a survey sponsored by the 
Committee on the Teaching of Biology,’ 
teachers’ suggestions regarding training 
courses were invited. The criticism 

2 National Education Association of the 
United States, The Education of the Science 
Teacher, Report of the National Committee on 
Science sare Washington, D. C.: Ameri- 
can Council of Science Teachers of N. E. A., 
pp. 61-62 

8 Oscar Riddle, ed., The Teaching of Biology 
in Secondary Schools of the United States. The 
Committee on the Teaching of Biology of the 


vase of American Biological Societies, 1942, 
p. 33. 
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most often made by these teachers was 
that there should be more special meth- 
ods of a practical nature. Second on the 
list was a plea for better training in 
laboratory and demonstration tech- 
niques. 


8 Meng discussion emphasizes the fact 
that teachers of biology should have 
more experiences involving the choice 
and wise use of a variety of instructional 
aids. In order that those charged with 
the training of teachers and prospective 
teachers may assist in the solution of 
these problems and related ones, the 
following important questions need to 
be answered: (1) Which of the many 
available aids are considered by experts 
in the field to be most valuable? (2) 
Which of the recommended aids are 
being used by a majority of teachers of 
biology in secondary schools? and (3) 
Where did the teachers acquire the 
skills and knowledges necessary to use 
these aids ? A recent investigation which 
attempted to throw some light on these 
questions as they affect teachers of biol- 
ogy and teacher-training agencies in 
California is summarized in the follow- 
ing paragraphs. 

In order to determine which skills 
and knowledges in the use of instruc- 
tional aids are most important for teach- 
ers of biology in secondary schools, a 
check list was prepared and distributed 
to 110 highly-recommended teachers 
and supervisors of biology in a variety 
of sizes and types of secondary schools 
scattered throughout the western half 
of the United States. Activities included 
in the list were obtained from high- 
school texts, workbooks, and courses of 
study; methods texts; professional 
magazines ; and from the suggestions of 
a number of expert teachers and special- 
ists in science education. 

The final draft of this list, referred 
to in the study as Check List A, con- 
tained 372 activities involving the use 


of instructional aids which might be 
used by teachers of biology in secondary 
schools. Eighty-two usable returns 
were received. A simple weighing scale 
was used to rank the items on the check 
list with respect to their importance as 
judged by this jury of experts. Two 
points were given each time an item 
was marked essential; one point, each 
time an item was marked desirable; 
and a minus point, each time an item 
was marked unnecessary. Finally, the 
items were ranked in deciles according 
to the total scores they received. 


HERE was considerable agree- 

ment on the importance of some of 
the activities. For example, “Use and 
care of microscopes” and “Recognize 
common plants and animals in the field” 
each received a total score of 161 out 
of a possible 164. Other skills which 
were ranked in the tenth decile as to 
importance included those involved in 
preparing temporary microscopic 
slides; setting up and maintaining 
aquaria; testing for various foods; 
demonstrating osmosis, the connection 
of sunlight with photosyntheses, and 
the structure of plants ; knowing sources 
of laboratory equipment and materials ; 
knowing how to make use of community 
resources; dissecting plants and ani- 
mals; using classification keys; oper- 
ating projection equipment ; developing 
resource and teaching units; directing 
field trips; making killing bottles for 
insects; preparing bacteria cultures; 
making quick, clear blackboard 
sketches ; and reading and interpreting 
graphs and tables. 

Further evidence of the jury agree- 
ment is indicated by an analysis of 
rating-scale data from the entire check 
list. Eighteen (5.5 per cent of the 372 
items) were judged to be essential or 
desirable by all of the respondents 
checking them, and 161 (43.3 per cent) 
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were so rated by 90 per cent or more of 
those checking them. 


Although there was less agreement as 
to which items were unnecessary, some 
activities, such as those which dealt 
with the use and care of power tools 
and the making of ground-glass slides, 
received enough checks of “Unneces- 
sary” to give them a score of less than 
zero. 

Thus, it is possible to select a number 
of skills involving the use of instruc- 
tional aids in which teachers of biology 
in secondary schools should be profi- 
cient, according to the opinions of a 
group of experts. It is also possible to 
pick out activities which most of the 
jury think are unnecessary for these 
teachers. An analysis of the bulk of 
items in the middle deciles, however, 
reveals considerable disagree ment 
among the respondents as to the impor- 
tance of these items. Factors causing 
this difference of opinion included the 
training and interest of the teachers, 
the location of the schools, the number 
and sequence of science courses in each 
school, the desires of community pres- 
sure groups, the amount of funds avail- 
able for materials and equipment, the 
textbook and course of study used, and 
the services rendered by other depart- 
ments in the school—i.e. audio-visual 
department. 


HAT about teachers of biology 

in the secondary schools of Cali- 
fornia? Are they proficient in the use 
of aids which the experts rate as essen- 
tial or desirable? Where did California 
teachers acquire the skills necessary to 
perform these worth-while activities? 
Data bearing upon these questions were 
obtained from a second check list 
(Check List B) which included, for the 
most part, activities ranked by the jury 
in the upper seven deciles as to impor- 
tance. Check List “B” was distributed 
to the 500 teachers of biology listed in 
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the California School Directory for 
1945. These teachers were asked to 
check each activity which they had per- 
formed and in which they were reason- 
ably proficient and also each activity 
which they thought they knew how to 
perform. They were further asked to 
check whether they learned to perform 
each activity while in school, while 
teaching, or elsewhere. Two hundred 
and twenty-one usable returns were 
received. 


ATA from this check list reveal that 

70 per cent or more of the California 
teachers responding were proficient in 
the use of all of the activities ranked in 
the tenth decile as to importance by the 
experts. A further analysis shows, how- 
ever, that only 44.6 per cent of the 260 
activities have been performed by 70 
per cent or more of these teachers. 
Failure to use more of the important ac- 
tivities was due to several factors. Inex- 
perienced teachers and those who did 
not have biology majors lowered the 
percentage somewhat. However, 90 per 
cent of the respondents had taught biol- 
ogy more than two years, and 72 per 
cent had college majors in biology. 


The possibility that this failure was 
due in part to a lack of knowledge on 
the part of the teachers is indicated by 
the data which show that 70 per cent of 
the California teachers do not know how 
to perform 19.2 per cent of the recom- 
mended activities. Half of these teachers 
think they know how to perform nearly 
all of the activities listed. What of the 
other half? Why don’t they have the 
necessary skills and knowledges to use 
a larger percentage of the aids? A lack 
of adequate training seems to offer one 
answer. 

Typical comments by the respondents 
included : “What I needed most was not 
the names of bones in the crocodile’s 
skull or the development of the inferior 
vena cava, but the names of common 











tenn 
- EE 
- 











IMPROVING THE TRAINING OF BIOLOGY TEACHERS 211 


plants and animals” ; “How about put- 
ting a little more Life in our life-science 
classes and a little less formaldehyde ?” 


O obtain more specific informa- 

tion concerning the adequacy of col- 
lege training in this respect, it is neces- 
sary to summarize the “Where Learned” 
data from Check List B. These data 
show that only 5.4 per cent of the recom- 
mended activities were learned in high 
school or college by more than 70 per 
cent of those responding and that the 
average teacher of biology learned to 
perform only one-third of the 260 activi- 
ties while in school. The survey indi- 
cates that, in general, colleges give ade- 
quate training in activities dealing with 
the chemical applications to biology, 
plant and animal structure, microtech- 
nique, and bacteriology. There is a defi- 
nite lack of sufficient training in such 
areas as nature study in the field, con- 
servation, horticulture, science clubs, 
first aid and hygiene, the use of projec- 
tion aids, and the use of community 
resources. 


Probably the most valuable contribu- 
tion of this study is a check list of 372 
skills and knowledges involving the use 
of instructional aids ranked as to impor- 
tance by a select group of teachers and 
supervisors of biology. This list should 
be useful to college teachers of methods 
in biological science. Students in such 
a course at San Diego State College are 
asked to check the activities which they 
can perform with a reasonable degree of 
proficiency. If a student is lacking in 
some of the important skills, he is given 
an opportunity to acquire them as a 
part of the methods course or is advised 
to take additional courses which will fill 
in the major gaps in his training. It has 
been found impossible, however, to 
allow sufficient time for activities of this 
sort in the traditional two-unit methods 
course. There is a need for increasing 
the number of units allowed for this 


course or to develop a new course in 
laboratory and demonstration tech- 
niques applicable to biology as taught 
in the secondary schools. 


M“‘* teachers have expressed a de- 
sire for a handbook which would 
include detailed directions for perform- 
ing demonstrations and experiments 
not requiring detailed college training 
and information concerning sources and 
uses for other types of aids. The activi- 
ties on the check list considered most 
important, might form the basis for such 
a handbook. The check list might also 
serve as a guide for in-service training 
agencies in setting up workshops for in- 
experienced teachers in their schools. 

While extension of special methods 
and audio-visual courses may assist 
prospective teachers of biology in ob- 
taining some of these necessary skills 
and knowledges, they can offer at best 
only a partial solution to the problem. 
In the long run, the responsibility for 
improvement of training programs in 
this regard lies with the life-science de- 
partments of the colleges and univer- 
sities. Subject-matter courses need to 
be set up which are more adapted to the 
needs of prospective secondary-school 
teachers. These new courses should be 
organized around such functional areas 
as the maintenance of personal and pub- 
lic health, the human life span, conser- 
vation and wise use of natural resources, 
and the social implications of biological 
science. Instruction methods used in 
these functional courses should be in 
line with the best educational proce- 
dures. 

Finally, certification requirements 
need to be revised so that only those 
teachers who have had at least a mini- 
mum amount of training in life sciences 
will be expected to shoulder the respon- 
sibility of guiding our young people in 
this important aspect of their secondary- 
school education. 











The Teaching of High-School 


Physiology 


URING the past ten years, the 

writer has had an opportunity to 
organize and direct a course in high- 
school physiology in which an attempt 
was made to overcome some of the 
gremlins that beset this subject more 
than other science courses. 


In reorganizing, the first step was to 
re-examine the aims and the objectives 
of the course. The objectives were stated 
as mainly nonvocational, though all pre- 
nursing students were counseled to in- 
clude physiology in their course of 
study. Also, the objectives of the course 
were planned in terms of students. 
Every effort was made to prevent their 
degeneration into a series of statements 
gathered from somewhere in the strato- 
sphere of pedagogical thinking, printed 
on the front page of the course outline, 
and ‘then forgotten. They were to be 
something within reach, something that 
would be functional in our situation and 
would justify the existence of the course. 
Also, the formation of proper and scien- 
tific attitudes was felt to be more im- 
portant than the acquisition of facts or 
development of skills, important though 
the latter might be. 


The following list of aims and their 
explanations is not complete. It is 
meant to reveal the underlying philoso- 
phy of the teacher who prepared them. 

Citizenship aims: 

Opportunity should be allowed each per- 
son to share in the everyday life of the class ; 
be co-responsible for the care of equipment ; 
and be required to work with others in the 
preparation of projects and reports. 
Health aims: 

The student should be encouraged to 
evaluate his health status and make a study 
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q Mr. Durston instructs in botany and 
chemistry at one of California’s newer 
junior colleges—El Camino Junior 
College at Alondra Park. His record of 
twenty-two years of science teaching 
at Redondo High School, including 
eight years as Chairman of the Sci- 
ence Department, lends particular au- 
thority to his presentation. Mr. Durston 
holds his degrees from Stanford 
University. 





of the factors contributing to his good or 
poor health. 


Vocational aims: 


The contribution of high-school physi- 
ology to the future work of the individual 
was nonexistent for most students. Pros- 
pective nurses and nurses’ aides were ex- 
pected to do experiments that would in- 
crease their skill in the use of the micro- 
scope with substage illumination, pipettes, 
thermometers, blood tubes, and other special 
equipment that they might encounter in 
their general training. 


“Scientific Method” aims: 


The belief held by many science teachers 
that most students can be taught in a few 
lessons to appreciate the scientific method, 
and even learn to apply it to their own prob- 
lems, is not borne out in practice. Though 
we need to develop better techniques for 
testing our students’ ability to think scientifi- 
cally, every course should allow opportunity 
for those students who are able to approach 
their work with a scientific attitude. Ac- 
tivities experienced by the student should 
enable him to practice the scientific method. 


Objectives: 

The specific objectives of the course were 
listed in connection with each unit and are 
not repeated here—for purposes of brevity. 
The course of study consisted of ten 

units. Each was allotted about the same 
length of time for completion, but time 
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consumed in actual practice was vari- 
able, depending upon the interests of 
the class. Each unit consisted of a uni- 
fied set of activities; each planned to 
contribute to one or more of the unit 
objectives. The unit titles were: 


1. The Tools and Methods of Physiology 
(Cells, Tissues, Heredity) 

. Locomotion—Skeleton and Muscles 

. Circulation, Endocrine System 

. Respiration and Excretion 

. Nutrition (Foods, Diet, Digestion) 

Nervous System and Emotion 

. Sight and Hearing 

. Other Special Senses—Narcotics 

. Hygiene, Reproduction, Eugenics 

10. Bacteria, Disease, Sanitation 


CONAMULWNH 


Each unit was opened with a period 
of discussion, including an overview of 
the work of the unit, during which the 
teacher attempted to find out something 
about the previous experience of the 
students and to create an interest in the 
studies about to be undertaken. At this 
time, the student was introduced to a 
complete list of the activities that would 
be included in the work of the unit. This 
list was usually mimeographed, but oc- 
casionally it was written on the black- 
board to be copied. At this time, those 
activities classified as required and those 
classified as optional were indicated. 


= E activities employed in present- 
ing the course material and carrying 
out the objectives were variable and 
numerous. The complete list of activi- 
ties for each unit was far more than any 
one student could be expected to under- 
take. Certain activities were designated 
as minimum though the only work actu- 
ally “required” was the performance of 
certain experiments. An able student 
was expected to carry through a variety 
of activities, including the ones desig- 
nated as minimum and some of those 
designated as optional. 

The textbooks used were those writ- 
ten with a “healthful living” point of 
view. Assignments in the text were 


made in connection with each unit. The 
reading ability of the pupils in the course 
varied greatly, and it was necessary to 
provide simpler reading materials for a 
certain percentage of students. This 
provision was accomplished through the 
use of elementary-school texts in physi- 
ology. Reading reports or the answers 
to questions were used to motivate the 
reading assignments and also served as 
a means of evaluation of the assignments 
covered. 

The minimum knowledge, skills, 
habits, and attitudes needed to pass the 
course with the lowest mark consisted 
in performing a minimum number of 
experiments. Experiments were graded 
according to difficulty, and the more 
complicated ones were reserved for the 
more gifted students. However, if some 
slow-working student exhibited a spe- 
cial skill needed to carry through a par- 
ticular experiment with success, he was 
not denied the opportunity to practice 
that skill because of otherwise medi- 
ocre work in other phases of the course 
activities. 

Reports were required on the basis of 
experiments performed. These reports 
were prepared in the laboratory-class- 
room. They varied in type, depending 
upon the problem involved. At some 
time during the unit, the student was 
called upon to follow directions and 
make observations and record them in 
writing and illustrate them with suit- 
able drawings. 


OST students can draw as well or 

better than they can write. Ex- 
pressing ideas by properly-labelled 
drawings was used extensively in pre- 
paring the experiment reports where the 
student recorded his observations by 
making simple line drawings and in 
illustrating the anatomical phases of his 
reading reports. During the study of 
Unit VIII (Narcotics ), the drawing ac- 
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tivity was emphasized and made use of 
in motivating the study of textbook 
illustrations and as a means of evalu- 
ating that study. 

The activities in each unit included 
references to articles in current maga- 
zines, Students were encouraged to add 
to the card-file bibliography that was 
kept at the desk when they discovered 
pertinent articles. The magazines found 
most useful were “Reader’s Digest,” 
“Science Digest,” “Health Magazine,” 
and “Hygeia.” 

Each student was expected to read 
and report in writing upon four articles 
of his choice each semester. The subject 
of the report was required to be related 
to the unit being studied at the time the 
report was made. Reports that were re- 
garded as especially well prepared and 
whose subject fitted well into the gen- 
eral class situation were given orally for 
the benefit of the entire class. 

The group-discussion phase of the 
classwork was not regarded with an- 
tipathy, but it was asked for often by 
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students. Discussion was planned at no 
set time nor necessarily on the same day 
in two classes. Whenever a problem 
arose or a difficulty presented itself, a 
smali group conference was in order. If 
the problem was general, or the teacher 
felt that student-time might be saved 
later, the class was included in the dis- 
cussion. 

The oral presentation of the im- 
portant material in each text assignment 
was made. The students kept notes, fol- 
lowing a previously-prepared outline 
written on the blackboard. 

The use of examinations for evalu- 
ation of students’ progress was limited 
to one at the end of each unit. All work 
submitted by the student was point- 
scored and added to his cumulative 
record for that unit. A passing grade 
in the unit was allowed for any student 
earning one-half the possible number of 
points on required work. An A grade 
was allowed any student earning three- 
quarters the possible number of points 
on all work—required and optional. 








Impact of the War on Science 


“The war rightfully brought an emphasis on science which it should continue 
to have in time of peace. Pure science has always had sufficient emphasis as a 
college preparatory subject, but the applications of physics, chemistry, and biology 
to problems of everyday living have been neglected. The general education of 
the student who is not going to college should include the applications of physical 
and biological science to the most important needs of modern life. Physical science 
courses for non-college preparatory students were spreading rapidly until they 
were temporarily displaced by the pre-induction courses during World War II, 
but it is reported that such courses are again increasing in number. 

“The war has accelerated scientific developments which will be rapidly used 
in the production of goods affecting every phase of peacetime living : food, clothing, 
shelter, health, leisure, and transportation. Some of the new industrial products 
are: lightweight automobiles, light metals, plastics, synthetic rubber, sulfa drugs, 
penicillin, new fabrics, and prefabricated houses. 

“The need of physics for armed combat has ceased to exist for the average 
youth, but he will have a great need for a better understanding of the hundreds 
of appliances which science and invention have added to man’s comfort and con- 
venience. The future will bring an even greater production of goods based on 
science. More than ever boys and girls will need to understand the applications 
of science to daily living.” —Henry Harap, Peabody College, Nashville Tennes- 
see, in Tue Hicu Scnoor Journat, Vol. 31, No. 1 (January-February, 1947), 
pp. 9-10. 
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Do High Schools Properly 


Train Future Scientists? 


F I may be permitted to speak for the 

colleges and the universities, I be- 
lieve that they would wish me to make 
one strong plea: that the future scien- 
tists who are now students in high school 
be not forgotten or neglected in the ad- 
ministrators’ and teachers’ current con- 
cern for the “average” student in the 
student body. Surely, it is not neces- 
sary to reiterate the importance to the 
nation of the future dentists, doctors, 
engineers, chemists, and physicists who 
are now preparing for their college 
science work. But it is important that 
the high-school courses of study be 
arranged so that these students can be 
properly accommodated. 

In discussing this problem with col- 
lege instructors, I find that they feel that 
leaders in secondary education have 
swung the emphasis of high-school work 
so far away from the early concept of 
preparation for college that the future 
Oppenheimers and Lawrences are 
marched through high school with a 
great deal of vocational and avocational 
sampling, but somewhat crippled or re- 
tarded as far as an essential background 
for college science work is concerned. 


It is upon these questions: What 
constitutes a good high-school prepara- 
tory background for the future scien- 
tists? and are they well- or ill-prepared 
for their college work? that this article 
concerns itself. In an effort to make 
an objective study of the questions, a 
survey was conducted of the physics 
classes at the University of Southern 
California (these classes included the 
engineering physics classes and the pre- 
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q In writing on the familiar subject— 
what the college expects of the high- 
school graduate—Dr. Geer cannot be 
accused of “ivory-tower” thinking, for 
he has taught science in high school 
and in junior college before his ap- 
pointment to his present position at 
the University of Southern California. 
He has, therefore, more than the usual 
grasp of needs and motivations of 
high school students, as well as of the 
conditions under which they must 
learn. The breadth of Dr. Geer’s inter- 
est in secondary education is indicat- 
ed by his concern with teacher train- 
ing in the field of science education 
and in the development of survey 
courses in physical science for stu- 
dents who are not majoring in science. 





medical and pre-dental or general- 
college physics classes). 


In a sampling which included about 
one-third of all students enrolled in ele- 
mentary physics, it was found that only 
43 per cent of the general-physics stu- 
dents and 64 per cent of the engineering- 
physics students took trigonometry in 
high school. This situation would seem 
to indicate a serious handicap when it 
is understood that trigonometry is a 
prerequisite to engineering physics and 
is so desirable that even though it is not 
required as a prerequisite, it is recom- 
mended for general physics. In the case 
of the engineering students, a deficiency 
in trigonometry simply means a delay of 
a semester or two in the completion of 
his entire college course until the lack 
can be remedied. 
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It was also found that 75 per cent of 
the general and 59 per cent of the engi- 
neering-physics students were not ad- 
vised to take trigonometry by their high- 
school advisers. However, the advisers 
alone were not to blame, for 35 per cent 
of the students who did not take trigo- 
nometry reported that their high schools 
did not offer this course during a se- 
mester when they could take it. Of 
those who did not take trigonometry in 
high school, 32 per cent of the general- 
physics and 65 per cent of the engineer- 
ing-physics students report that they 
have been delayed one or two semesters 
in their college work, indicating not only 
a serious personal loss in time, but a 
most serious economic loss in additional 
expense to complete a college career and 
a loss of six months to a year in earning 
capacity after graduation. These data 
seem to indicate a serious misplacement 
of emphasis or a lack of understanding 
of the importance of trigonometry by 
high-school administrators. 

The 488 students included in this sur- 
vey, however, do now realize the impor- 
tance of this subject. When asked what 
they considered to be the ranking of 
certain high-school subjects in order of 
importance as preparation for their col- 
lege physics courses, they placed trigo- 
nometry first. High-school physics and 
second-year algebra they ranked as close 
second and third place; while solid ge- 
ometry and chemistry were a distant 
fourth and fifth in rank. 


LL of the above data would seem to 
us, in the university, to show need- 
lessly poor preparation of these young 
scientists and the penalties which they 
have to pay for that poor preparation. 
Lack of advice concerning, or absence 
from the curriculum of, fundamental 
courses which are deemed important by 
the students themselves when they reach 
the university and by the university in- 
structors would seem to be inexcusable. 
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As a remedy to this situation, we 
should like to suggest that high-school 
advisers make sure that all pre-science 
majors take seven or eight semesters of 
mathematics and emphasize that their 
foundation in mathematics is more im- 
portant to them than any of their other 
preparatory courses. We would like the 
teachers of these courses to set up mini- 
mum standards and spend time upon 
them, rather than making an attempt to 
cover too many topics. More time 
should be spent in applying mathematics 
to real problems in the physical phe- 
nomena with which the students are in 
daily contact. 


[* the matter of the high-school 
physics courses, the universities 
would prefer that the high-school teach- 
ers cover all divisions of physics, intro- 
ducing concepts important in each field 
rather than the practice (at present 
much too common) or stagnating the 
course in a welter of problems in me- 
chanics while slighting electricity and 
modern physics. Problem work should 
be left largely to the college physics 
courses or given to the advanced algebra 
and trigonometry classes as exercises in 
their fields. Problem work overused in 
high-school physics often kills the keen 
interest the embryo-scientist has in 
learning the physical principles behind 
radio television, radar, the automobile 
and airplane, fluorescent lights—yes, 
even nuclear power. 

All of this makes it appropriate to 
remark that the advent of nuclear power 
has interested many young persons in 
becoming future physicists, but many 
more are needed. Within the next 
decade or two, the very existence of our 
nation may depend upon the excellence 
of our physicists. Forward-looking edu- 
cators will have a responsibility in the 
proper fulfillment of that need. 

It is not a divergence to call for a re- 
thinking about our educational prepa- 
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ration of future scientists in the levels 
even below high school. Certain schools 
of thought have advocated the postpone- 
ment of subjects until the average child 
could do the work involved with little 
or no trouble. The amount of knowledge 
and the training and the skills required 
of a scientist are now increasing at such 
rapid rates that it is necessary to con- 
sider the curriculum in a reversal of the 
postponement belief. 

We, of the universities, should like 
to have many elementary concepts of 
mathematics and science introduced in 
their simpler forms in the junior high 
school and expanded during high-school 
training so that students coming into 
college physics classes would have years 
of familiarity with them rather than 
having to go through that long period 
of mental fog that so often comes at 
the beginning of the first-year college 
physics classes when the professor takes 
his class through the intricacies of a par- 
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ticular concept in the necessarily short 
time which can be allotted to it. To 
illustrate: the addition and subtraction 
of vectors can be taught to junior-high 
or even sixth-grade students; and the 
use of the cosine, sine, and tangent can 
also be started in these grades or lower. 


| Soeur en dsanaaiter evidence upon 
this subject can be introduced.’ 
These important and basic concepts are 
very simple, but the teacher needs to 
see the simplicity. Unfortunately, very 
few junior-high-school teachers could 
now teach their students about vectors 
because most of them are blind to vector 
application. The problems raised by this 
newer concept of pre-science training 
might call for a re-education of the ele- 
mentary- and secondary-school science 
teachers—at least in refresher courses 
in science and mathematics. 


1 Article on “Madame Maria Montessori, 
First Progressive,” Time Magazine, Vol. 50 
(October 20, 1947), p. 56. 





Science, Technology, and the Secondary School 


“We need today a secondary school that can capitalize on the work of the best 
elementary schools. We need a school where young people can really experiment 
continuously with things and with ideas ; can experiment with group living, with 
personal and group planning; can experiment with projects involving their peers 
and their elders. We need a secondary school that through its program and its 
day-by-day living will insure maximum health for all its young people. We need 
a school that will create the conditions necessary to give young people first-hand 
experiences with a democratic society, a chance to study it and understand it from 
an historical as well as a contemporary standpoint. We need a school where young 
people can have adequate opportunities to get on with the job of preparing them- 
selves for useful citizenship, able to participate in the work life, the economic and 
political life, the social life of their community, their nation, their world. We need 
a school that will make a study of change, a basic element in the program of the 
young people and of the professional staff. We need a secondary school that will 
utilize the most reliable findings from the new bio-psychology, the new sociology, 
the physical sciences as a basis for building its program. We need a secondary 
school which will constantly employ the best and most usable research methods 
and experimentation to find answers to its problems, to reconstruct its program, 
and its organization of learning experiences. Finally, we need a secondary school 
that knows how to work with its immediate community and with other schools 
and communities to gain these ends.”—Husert M. Evans, Research Associate in 
The Horace Mann-Lincoln Institute of School Experimentation and Assistant 
Professor of Natural Sciences, Teachers College, Columbia University, in THE 
BULLETIN OF THE NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS, 
Vol. 31, No. 149 (November, 1947), p. 97. 

















Science-Education Through 
Solving Real Problems 


T is the first of September in Pleasant 

Valley, Midwest U. S. A., as Donald 
Jones surveys his private bailiwick, a 
room designed for high-school biology 
classes. It is in a new building, the 
pride and joy of six hundred pupils who 
will soon be enlivening the halls. The 
building has just been completed during 
the last few weeks; the smell of new 
paint and cement pervades the air. 


Teacher Jones smiles warmly as he 
surveys the physical equipment in his 
combination lecture-laboratory room. 
Yes, the superintendent and the school 
board were generous and wise when 
they laid the plans for the new school 
plant. This building will be quite a re- 
lief after the old fire-trap where Jones 
has taught during the last several years. 
No improvised tables here, no ugly 
storage cupboards along the walls. The 
whole community should be proud of 
this monument to its enthusiasm for 
public education in Pleasant Valley. 


But Jones is not content. He is an 
aggressive young man with the zeal to 
make teaching a really vital process. He 
believes that his biology classes should 
accomplish something useful, something 
concrete. While the pupils are learning 
the understandings and the skills con- 
sidered so important for personal de- 
velopment, they should be attacking 
problems which are real to them. He 
muses to himself: “Biology can serve 
so well in making this a richer life. 
I wonder what we can do this year to 
make Pleasant Valley a better com- 
munity in which to live?” You see, 
teacher Jones thinks of science as a tool 
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q As a high-school teacher of science 
and as a high-school principal, Mr. 
Gillette became aware of the need 
for using school projects as a method 
of teaching science. This approach to 
education—through the solving of real 
problems—was valuable background 
for his experience in the Navy, where 
he served as an instructor in anti- 
submarine warfare. Mr. Gillette is 
now Director of Student Teaching, 
School of Education, Stanford Uni- 
versity, where he is also consulting 
specialist in science education. 





to be used by people—and not only to 
be used by grown-ups, but by boys and 
girls, too. 

What needs to be done in Pleasant 
Valley most urgently? Immediately 
he thinks of the campus which sur- 
rounds the new building. The bond 
issue and the school-building fund have 
allowed almost nothing for improving 
the grounds after the completion of the 
building. Well, of course, there is 
some likelihood that by next spring or 
summer, the P. T. A. may be able to 
raise enough money to begin an im- 
provement project. This summer, how- 
ever, everyone has concentrated on get- 
ting the interior of the building ready 
for classes by the opening of school. 


Through his windows Jones can see 
most of the school yard. This land was 
part of a pasture before the school dis- 
trict purchased it—a poor pasture at 
that. A ledge of limestone outcropping 
over there, a scattering of limestone and 
chert boulders covering the ground 
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everywhere, a few scraggly buckbrush 
bushes here and there, clumps of iron- 
weed and thistle at odd intervals, and 
five or six bois d’arc trees in the far 
corner. Not much pleasure in looking 
at that background! 

Ah! There is an urgent need for 
Pleasant Valley! What other problem 
in the community is so imperative 
for the six hundred pupils and their 
parents? And what other school groups 
would be such logical leaders in “Land- 
scaping the School Campus” as the 
four biology classes? And maybe the 
general-science classes, too? But per- 
haps no one else feels this need as 
urgently as the zealous Donald Jones. 
“T’ll sound out a few of the boys and 
girls,” he reflects. “If they’re not 
concerned about the drabness of the 
grounds, it would be hard to make this 
project succeed. If they are concerned 
already, then I know that their en- 
thusiasm only needs a little guidance.” 


ie doesn’t take teacher Jones long to 
discover that the need has already 
been realized. At the biweekly Lions 
Club luncheon, a parent says to Jones: 
“Well, Don, it won’t be long now until 
you'll be back in harness again. I'll bet 
you're looking forward to the new build- 
ing.” And Donald can reply truthfully, 
“Yes, I really am. It’s one of the best 
school plants I’ve ever been in.” 


The parent continues, “Don’t you 
think they’ll do something about the 
school grounds this fall? My boy, Jim, 
said only yesterday that he thought it 
was a shame that the campus wasn’t 
fixed up, too. You know, he’s getting 
to the age now where he notices such 
things. And, then, I also overheard my 
niece, Mary, on the same subject. She 
said: ‘Why, it’s just like putting a 
gunny-sack on the football queen during 
home-coming time!’ You can’t beat 
these youngsters for saying things di- 
rectly, can you?” 


Well, there’s one clue for Jones that 
the need is really felt. But he discovers 
that many other boys and girls feel the 
same way about the campus. Yes, all 
that is needed is to fan the seeds of dis- 
content and do it while the pride in the 
new building is at its highest peak. Do 
it carefully, though, because there must 
be no destructive criticism or abuse of 
school authorities. Let’s make it a prob- 
lem for the school to solve, and let’s 
solve it by our very best methods. 

Problem-solving? Right! That’s the 
answer. We'll handle this problem just 
the way great scientists have always 
solved the particular problems they had. 
Only, we'll do it collectively. Our bi- 
ology classes can take the leadership, 
but we'll have to secure the help of the 
whole student body and the school staff. 
Money? Well, we'll have to figure that 
out, but we won’t draw upon the P.T.A. 
or the school board for financial help. 
... So mused Donald Jones as he stood 
on the threshold of a brand-new school 
year. 


— reader can guess what happened 
from this point on. After some pre- 
liminary discussions on the problem 
(aided by a field trip to the school 
grounds, made ostensibly to discover 
specimens needed for some early labo- 
ratory study), a central committee from 
Mr. Jones’s four biology classes was set 
up. A representative from his general- 
science class was added later, after that 
class clamored for permission to help. 
This committee was charged with the 
responsibility of dividing the various 
duties among the classes and of keeping 
all pupils informed of decisions reached 
in the separate classes. 


Early in the term, it was decided that 
the classes would compete in their 
efforts to solve various aspects of the 
problem. Class competition was used as 
a means of achieving tangible results 
along desirable lines, but the compe- 
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tition was kept desirable by making it 
instrumental to the larger collective 
effort. The sense of belongingness, 
which so strongly determines what an 
adolescent will do with his energies, was 
submerged into the whole project. 

Mr. Jones guided the discussions, the 
planning, and the actual physical work 
by a pattern strangely similar to that 
of the “scientific method.” The need 
had already been sensed; so the first 
step was a careful definition of the prob- 
lem. What actually needed to be done 
to the grounds? Who should do the 
work? Who would finance it? What 
physical changes would have to be made 
in the surface of the campus? What 
plants should be used in landscaping ? 
Should other things be used for land- 
scaping besides plants (rock gardens 
and sunken pools, for instance) ? Actu- 
ally, this was a series of interrelated 
problems, each of which had to be at- 
tacked in the light of others. 


A’ this point, the reader may like to 
examine the aptness of the approach 
used by Donald Jones and his neophyte 
scientists. Compare them, for example, 
with the following characteristics of a 
good problem : 


1. The problem should be at or near the 
maturity level of the pupil. 

2. The problem should be stated clearly and 
concisely. 

3. The problem should not be too broad and 
inclusive. 

4. The problem should be properly de- 
limited. 

5. The problem should, in general, be possi- 
ble of solution with materials at hand. 

6. The problem should be worth while for 
the learner. 

7. The problem should be a part of an en- 
larging understanding.1 


Such a comparison should not lessen 
the respect for the procedures used in 
Pleasant Valley High School! 

1 Heiss, Elwood D.; Obourn, Ellsworth S. ; 
and Hoffman, C. Wesley, Modern Methods and 


Materials for Teaching Science. New York: 
The Macmillan Company, 1940, p. 37. 
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The second step was the collection 
of evidence bearing on the problems. 
Here was the point where most of the 
time for the early discussions by com- 
mittees and classes was used. The en- 
thusiasm of the boys and girls moved 
on and on—spurred by both the ex- 
trinsic rewards of the class competition 
and the intrinsic purpose of the problem 
that was being solved. Books were con- 
sulted, field trips made, experts called, 
other school departments contacted—all 
with the purpose of gathering as much 
data as possible. 

The third step in the scientific method 
is to establish tentative hypotheses. 
With a mass of data on hand, the pupils 
were now prepared to make certain pro- 
posals. All of these decisions were not 
reached at the same time because the 
trial of some of the hypotheses was pre- 
requisite to the selection of others. For 
example, it had to be decided whether 
a rock garden was to be included before 
a decision could be reached about the 
disposal of the loose rocks on the sur- 
face. 


The fourth step in the scientific 
method is to test the hypotheses by the 
best means available for the immediate 
situation. This step was accomplished 
in the Pleasant Valley High School in 
two ways: (1) taking the proposals 
previously selected to the proper au- 
thorities for approval (as in the case of 
certain recommended physical changes 
in the ground surface, in the matter of 
financing, and in regard to'the use of 
school time for certain of the work), and 
(2) actually trying out the landscaping 
proposals on the school grounds after 
the proper approvals were obtained. 


The fifth step is that of drawing con- 
clusions and generalizing. At Pleasant 
Valley, the conclusions were evident be- 
fore the end of the school term. Yes, 
the campus was a changed place—this 
was the consensus of all who saw it. 
A beautiful rock garden with colorful 
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goldfish and water lilies occupied a 
space that had previously been an ugly 
sinkhole. Here was a bed of wild 
flowers and moss taken from the deep 
woods some miles distant from Pleasant 
Valley. Over there was a sundial, sur- 
rounded by a bed of crushed limestone 
rock. An asphalt walk meandered 
artistically from beauty spot to beauty 
spot. All of this beauty had been cre- 
ated at a minimum of actual cost—and 
this cost had been defrayed by student 
activities and benefit performances. 

Yes, admittedly there would be 
changes made in the landscaping from 
year to year. It was amateurish, some 
parts done hurriedly. But it was a 
learning experience. Never forget that. 
We would not want to shield pupils 
from all mistakes, even if we knew how 
to prevent them. 


UT what about the fundamentals of 
biology? Mr. Jones had few doubts 
here. By June, he was convinced that 
his pupils had learned all of the funda- 
mental generalizations which they 
needed to know, that they had acquired 
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a wealth of laboratory skills, that they 
were much more observant of nature 
than ever before, that they appreciated 
the problems of conservation of plants 
and animals better than any classes he 
had even had, and that when the time 
came to build or buy their own homes 
they would have the desire and the 
know-how to make their homes models 
of landscaping which would make their 
neighborhood attractive to visitors and 
pleasing to themselves (This is the final 
step in problem-solving: application of 
principles to new situations. ) 

But what about learning to use the 
scientific method? Aha! on that score, 
Mr. Jones had no doubts at all. Yes, his 
pupils knew how to use it; they knew 
all of the steps. They had used them in 
solving a real problem, and the results 
were visible each time that they ap- 
proached their high-school campus. 
They had done more than read about 
how scientists used the scientific 
method. They had lived with the scien- 
tific method for a whole year. They 
would never forget it. 


The Physical Sciences and World Citizenship 


“Physical science today has developed to a point where technology can take 
care of all of the needs of mankind; in other words, the struggle which grows 
out of a limited supply of natural resources is no longer necessary. 

“Can it be accomplished? That is the question which human beings have to 








decide, not on the basis of technology, not on the basis of raw materials, but on 
the basis of social attitudes—on the basis of social morality, if you will. Every 
discovery that man has made offers him two opportunities: He can use it to 
destroy, or he can use it to conserve and to save... .” 

“I am trying to summarize what I have said in this way: The only hope for 
the world, as I see it at any rate, is for us to become citizens of the world. There 
are two great forces pushing us on: First, the great destructive capacity which 
has come along with scientific development, which says, ‘Be good or be damned!’ 
And second, a great force that is creative in character, which says that man can 
have the good life if he will learn to create and not to destroy; if he can learn, in 
other words, to have a decent social morality—if he can become a world citizen.” — 
R. G. Gustarson, University of Nebraska, in Tut Norra Centrat Association 
Quarterty, Vol. XXII, No. 3 (January, 1948), pp. 283-284. 
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RTICLES appearing in previous 

issues of the JouRNAL have re- 
ported the endeavors of teachers of 
United States history and government 
and of English to utilize current periodi- 
cals, films, and recordings in their class- 
work. This third report deals with some 
of the twenty-two classes in science in 
twelve of the fifteen high schools that 
co-operated with the State Department 
of Education in a study of improvement 
of instruction. In three high schools, 
there were seven classes in biology with 
202 students whose teachers partici- 
pated in the project. Six of the high 
schools had nine sections of chemistry 
with 216 pupils enrolled. Four high 
schools provided five physics classes 
with a total of 105 students. And at 
Point Loma Senior High School in San 
Diego City, there were 23 pupils in a 
class of physical science, a survey course 
for upper grades. 

Principal Lee L. Bloomenshine of 
Point Loma stated that the 950 boys 
and girls, enrolled in the spring of 1946, 
come from good American families, 
many of them Portuguese who have 
been in San Diego for two and three 
generations, for it is the home port of 
a large tuna-fishing fleet. The Army 
and Navy personnel is not of the “shift- 
ing” variety, he went on to say, and 
the children are mostly sons and daugh- 
ters of career officers. Pupil intelligence 
is high, and academic subjects are given 
emphasis. There are few “problem 
cases” among the students. He was 
complimentary about the materials and 
services rendered by Time, Incorpo- 
rated, in connection with the project 
and believed the study could do much 
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q Reported by RUTH E. MAGUIRE 





q This article is the third in a series of 
reports by the California State De- 
partment of Education on its recent 
study of the use of current periodicals 
and other timely teaching techniques 
in improving instruction in the secon- 
dary schools of California. Reported 
by Ruth E. Maguire, research assist- 
ant for the study, and edited by Frank 
B. Lindsay, Assistant Superintendent 
of Public Instruction in California, the 
first two articles have reported the re- 
sults in the fields of social studies and 
language arts. This article, which 
completes the series, discusses the 
findings in the teaching of the sci- 
ences. Sponsored by the State De- 
partment of Education and Stanford 
University, the study reported for the 
JOURNAL in the November, January, 
and April issues has made a contribu- 
tion to the study of secondary educa- 
tion in California. 





to break down age-old departmental 
barriers within the high school. 
Donald R. McKenney, the physical- 
science instructor, made the Science and 
Medicine sections of Time and Life re- 
quired reading for his students, and a 
class discussion of these was held every 
week. One of these, on April 3, 1946, 
can illustrate the classroom use of cur- 
rent materials. Pupil discussion cen- 
tered on two articles from Time— 
“Flying Eyes” about television, and 
“Consider the Termite.” One pupil an- 
nounced his conclusion after reading 
about termites, “If that’s communism, 
not for me!” But the boys in this class 
of non-college preparatory students 
were more entertained by the “love life” 
of the termite and only reluctantly 
turned to a consideration of Winston 
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Churchill’s reference to the analogies 
of termite social structure to political 
institutions abroad. Just previously, the 
class had viewed films on “The Behavior 
of Light,” “Sound Waves and Their 
Sources,” and “Men of Medicine” ; the 
latter, a March of Time film, had proved 
of particular interest to the group. On 
the blackboard that day were questions 
based on a previous issue of Time: 

1. What causes spring fever? 

2. What do gamma rays do to people? 

3. What is a bolometer? 

4. Who is Dr. Hellmut de Terra? 


5. What is your opinion of “One World or 
None”? 


ik is interesting to contrast this some- 

what incidental employment of cur- 
rent materials in teaching science with 
their utilization in a college-preparatory 
course in chemistry at Fortuna. For- 
tuna High School is at the other end 
of the coast of California in a lumber- 
ing and dairying region. Two-thirds of 
its 450 students are transported daily 
by buses from farms twenty to thirty 
miles from the school. Principal George 
J. Badura says of his studerits and the 
country in which he lives: “Fortuna is 
a typical small town where everybody 
knows what you ate for breakfast. In 
a school of this size, the students feel 
it is their school, and it is possible for 
teachers and students to know each 
other.” Seventy-five per cent of them 
take agriculture, commercial subjects, 
homemaking, and industrial arts. But 
the 10 per cent of the graduates who 
enter colleges are markedly successful. 


‘TH chemistry teacher, Stephen D. 
Coleman, kept a journal quoted here 
in part, which clearly shows his growth 
in a sense of the usefulness of bulletin- 
board displays, of the utilization of cur- 
rent and fugitive materials to relate 
chemistry to life and world affairs, and 
of the values of lively student partici- 
pation in class discussions. Here are a 
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few excerpts from his “Investigation 
Diary” : 

January 29. Outlined unit on sulfur. Talked 
of possible use of bulletin board. Class decided 
to have two students each week to be in charge 
of bulletin board. Schedule typed and posted 
on bulletin board. The first display to be posted 
February 11. 

January 30. Placed four pictures on bulletin 
board about riveting. Topic had been discussed 
by class two weeks ago. 

January 31. A number of voluntary reports 
have been prepared. Today, the following were 
presented: Rubber industry, from Fortune ; 
Goodyear’s life and work, based on The Labo- 
ratory; Production of rubber illustrated by 
film strip; Sulfur, based on Fortune article; 
“Three Story Tree Grafting,” from Science 
Digest. 

February 5. Gave current-affairs test. Eight 
questions had to do with science. Of nineteen 
students, six got six out of the eight correct; 
four gave right answers to five questions; 
seven got four (or half) ; and two knew three. 

February 7. Removed pictures on riveting 
on February 5. During the week they were 
on display, I noticed only one student observ- 
ing them. Asked class how many had looked 
at pictures closely ; seven said they had. Today 
gave test of four questions based on the pic- 
tures. Scores: all four answered right by ten; 
three, by five students; one student could an- 
swer only two; another, only one; two stu- 
dents missed all four. 

February 11. Clipped twenty pictures for 
bulletin board from 1944 Fortune on mining, 
electronics, rubber, and petroleum. The girls 
in charge of bulletin board have found diffi- 
culty in getting suitable material although 
they have put in a great deal of effort. There 
is still a scarcity of cut-out pictures available. 
Students encouraged to bring these in, but so 
far only two or three have. First display on 
uses of sulfuric acids. Well-arranged but pic- 
tures not particularly pertinent. 

February 12. Issued Time of February 4 
to students. Gave class questions based on 
Medicine and Science departments. Marjory 
volunteered to act as chairman for discussion 
tomorrow. 

February 13. Excellent discussion under 
Marjory’s leadership. Many new points 
brought out not mentioned in articles assigned. 
Breadth of knowledge and ability of students 
to retain facts and figures surprised me. Class 
afterward said how much they had enjoyed 
the hour. Topics covered during discussion : 
radar, sulfur, atomic bombs, the betatron. 
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February 14. Finished unit on sulfur. 

February 20. Chemistry display on bulletin 
board not posted this week. Jerry and Ken- 
neth were in charge. 

February 25. Showed film, “Invaluable In- 
gredients.” Good teaching aid on method of 
obtaining salt and its uses. Lois Sorenson pre- 
sented paper on salt with samples and uses in 
industry. 

February 26. Marjory showed some sam- 
ples of nylon and gave talk that could have 
been much better. She spent considerable time 
in preparation, but believe she feels inferior to 
rest of class with regard to ability in chemis- 
try. Many students now bringing in bulletin- 
board material. Our files are rapidly filling. 

February 27. This past week, Russell and 
Dee posted information on DDT. At its close 
asked two questions about DDT. It is evident 
many did not examine display carefully. Bar- 
bara Black gave clear talk on war gases and 
their effects on the human body. 

March 1. Graded DDT test. Questions 
asked on February 27: (a) Name three in- 
sects readily controlled by DDT; (b) Name 
two not killed by it. One student named five 
insects correctly. Three listed four right; 
two got two; one pupil knew none. 

March 7. Bulletin-board display by Mari- 
ann and Marjory showed no extensive plan- 
ning or execution. Thought for the future: 
have students who prepare display make a few 
comments to class, pointing out what the dis- 
play represents, why they chose the topic, what 
class can gain from it. This may stimulate 
more preparation before bulletin board is 
posted. 

March 11. Harold Neville talked on cork 
and its production. 

March 15. Alice Gunnerson gave report on 
DDT and its uses. 

March 18. Showed “Men of Medicine,” 
March of Time film. Beforehand asked some 
students to look for disagreeable aspects of the 
medical profession ; some to look for compen- 
sations ; others to observe work of a doctor’s 
assistant. Film served to show relationship 
between chemistry and medicine and to give 
guidance about medical occupations. 

March 19. John Gianotti gave talk on 
streptomycin. Nadine Holsapple presented 
history of petroleum production and its uses. 

March 20. Showed film “Hawaiian Har- 
vest,” about cane-sugar production, to intro- 
duce study of carbohydrates. Served its pur- 
pose very well. Also gave students an idea of 
type of work done by people who produce 
sugar. 

May 13. “New Ways of Farming,” March 
of Time film, presented during unit on nitro- 
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gen and agents that make up soil fertility. Par- 
ticularly pertinent at this time when United 
States is feeding the world because this pic- 
ture pointed out how much soil damage is 
done during and following a world war. 
Excellent film to emphasize necessity of soil 
conservation. 

May 17. Today began study of atom and 
atomic energy. Little textbook material on 
subject ; so am relying on articles from Time, 
Life, and Fortune, together with clippings 
from newspapers and kit called “Background 
to the Atomic Age.” 

May 20. Lorraine Raviscioni talked on 
background of atomic research up to begin- 
ning of Manhattan Project. Report on atom- 
smashing machines to be given later. 

May 21. Two more reports based on For- 
tune article, “Physics of the Bomb.” Although 
not everything is thoroughly grasped, students 
understand enough to get good background for 
further reading. 

May 22. Talk on atom smasher from Yates’s 
book of the same. 

May 23. Panel discussion of question 
whether U. S. should keep secret all infor- 
mation on atomic energy. General discussion 
afterward rambled a good deal. However, by 
end of period, students had pretty well agreed 
all atomic information should be controlled by 
group of scientists chosen from all nations. In 
general, discussion was on a very mature level 
with little sarcasm, and there was due regard 
for opinions of others. Discussion leader kept 
students to topic. 


May 27. Chemistry students asked about 
usefulness of bulletin board. Six said they had 
learned a great deal from the displays ; six said 
they had been of considerable value to them; 
six thought not very much. One student felt 
he had learned practically nothing from the 
displays. Some students suggested more use 
of displays in class discussions and regular 
tests on the information they carry. 


FoR her part in the study of improve- 
ment of instruction, Mrs. Helen M. 
Smeltzer, biology teacher at Pittsburg 
Senior High School, chose two groups 
of her students as a_ representative 
cross-section of the students. “One was 
a mixed class, heterogeneous in ability 
and school curricula, college-prepara- 
tory, commercial, and general. The 
range in intelligence quotients was from 
63 to 124, The second group was more 
homogeneous, a higher proportion of 
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college-preparatory students with I.Q.’s 
from 67 to 126,” she wrote. “Because 
our semester is divided into three grade 
periods of six weeks each, I divided the 
study into three large units. During the 
first six weeks, the class studied inverte- 
brate animals, their relative position in 
the animal kingdom, and their impor- 
tance to man... . The next unit was 
vertebrates. . . . And after the study 
of animals in general, the class wanted 
to know about themselves, the final unit 
in the course.” 


| ie order to appreciate Mrs. Smeltzer’s 

achievements in using current-maga- 
zine and film materials, one would have 
to know the boundless enthusiasm and 
resourcefulness she brings to every class 
each period of the day, as well as the 
composition of her student groups. To 
convey her teaching personality, her 
own summary can speak. But her pupils 
may be understood if we review a study 
which she made that year of the entire 
eleventh grade: 

Pittsburg is like other towns in hav- 
ing parents and children; yet it is almost 
unique among California communities 
with respect to the stability of its popu- 
lation and the cultural backgrounds of 
its families. At the time this study of 
improvement of instruction was in oper- 
ation, the high-school faculty had just 
been asking the questions : Who are our 
pupils? Why are they living here? 
How do their fathers earn their livings ? 
And are our high-school courses really 
adequate to promote the health, eco- 
nomic understanding, and social and 
spiritual growth of our children? 

The 190 members of the eleventh- 
year class that year typify the entire 
high school. Of these, 136 (72 per cent) 
had been born in Pittsburg ; 33 (17 per 
cent ) were born elsewhere in California ; 
and only 21 (11 per cent) had other 
states as their birthplace. None had 
been born outside the United States. 
Yet the parents of these 190 pupils in- 
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cluded 220 who were foreign-born, or 
nearly 60 per cent. Mexico led with 
103; Italy sent 95; Greece, 7; Eng- 
land, 4. Others came from Brazil, 
Czechoslovakia, France, Germany, Po- 
land, Rumania, and Yugoslavia. The 
160 native-born parents came from 
twenty-nine states with 83 from Cali- 
fornia, 10 from Texas, 7 from Indiana, 
and 5 each from Colorado and Utah. 

The language spoken at home has 
much bearing upon school achievement. 
Eighty-eight pupils had both parents 
foreign-born, and no English was 
spoken in the homes of 61 of these. 
Eight more came from homes where no 
English was spoken although one parent 
had been born in the United States. 
Sixty others were members of families 
where the most familiar speech was 
Greek, Italian, or Spanish. 


INETY of this class were of Italian 

parentage. Fifty-one came from 
homes where English commonly was 
spoken, and there were not more than 
four children per family ; in fact, 29 of 
these had only one brother or sister. 
But 16 of the remainder who heard only 
Italian at home belonged to families of 
6 to 12 children—the mode was 8. Of 
the 58 young people of Mexican parent- 
age, three-fourths belonged to large 
families. When the parents were born 
outside the United States and did not 
speak English, again the mode was 8 
and the median, 7. 

Residents of Pittsburg are employed 
principally in the steel industry, the 
chemical and petroleum plants, or in 
fishing. It is the home port of one of 
the largest fishing fleets of the Pacific 
Coast. The confluence of river and sea 
fronting Pittsburg makes for one of the 
richest fishing beds on the Coast; but 
many fishermen sail into Alaskan 
waters. They take their sons with them, 
and often these boys do not return to 
enter school until some time after the 
term has opened. The fish canneries 
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also employ many of the women during 
the sardine season, and high-school 
pupils work after school or during a 
night shift. 


Limitations in space permit only a 
few quotations from Mrs. Smeltzer’s 
summary of the final unit, “Man in 
Structure and Function.” “We set up 
the following as our objectives,” she 
wrote after the introductory class 
meeting : 


“To get a better knowledge of our bodies so 
that we can take better care of them. 


To learn what foods we should eat to keep 
our bodies healthy. 


To determine how we can improve our 
health habits through knowledge of the me- 
chanics of digestion, circulation, respiration, 
and excretion. 


To appreciate our social responsibility for 
the diet needs of less fortunte peoples in 
Europe and Asia. 


To master a working vocabulary for the 
study of the human body.” 


“Ordinarily, I start the study of the human 
body with the skeletal and muscular systems; 
but in the spring of 1946, Time had excellent 
material on nutrition and the starving peoples 
of the world. Starting with Time’s articles, 
the classes learned about nutritional needs and 
balanced diets. . .. As soon as the study of the 
function and the structure of the digestive sys- 
tem was completed, Life obliged us with a 
pictorial article on circulation ; so again peri- 
odicals were the ‘jumping-off place.’ At this 
time also, there appeared newspaper reports 
of University of California experiments in 
tracing circulation for the first time in the 
history of man, and the questions asked by 
students led perfectly into a study of respi- 
ration. The excretory system followed; and 
we concluded with muscles, bones, posture, and 
the nervous system. Ductless glands occupied 
only a few days and were presented through 
the film, ‘Ductless Glands,’ and readings. He- 
redity and reproduction were left entirely to 
the bulletin board. 


“Films were used to introduce the circu- 
latory and nervous systems. These were pre- 
ceded by an overview of contents, things to 
look for, and questions the students thought 
each should answer. When the film was shown, 
students took notes. Discussion followed, and 
then the film was shown again. A test on the 
unit followed. 
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“Students used the microscopes to examine 
their own blood and to watch the flow of blood 
through the caudal fin of our goldfish, which 
we anesthetized for the purpose. They also 
took their pulses before and after exercise. 

“Our textbooks were used only as refer- 
ences—not assigned reading. This is neces- 
sary in a set-up such as mine where even 
simple English is a difficult task for many. 
Films on Dr. Jenner, ‘Tracking the Sleeping 
Sickness’ and March of Time’s ‘Men of Medi- 
cine’ were used for appreciation and general 
discussion. One girl read Microbe Hunters 
and Men Against Death. 

“I came to the following conclusions : 

1, Students must be helped to read current 
materials; but once they get started, they 
enjoy this type of work. 

2. Biology seems more meaningful to them 
when approached through current materials. 

3. With my kind of students, textbooks must 
be supplemental aids. 

4. Brighter students get more out of an en- 
riched study than poorer ones. 

“Another year, I will make the following 
changes : 

1. Films will be used more freely in study- 
ing invertebrate and vertebrate animals. 

2. Less time will be spent on invertebrates. 

3. In vertebrate study, more time will be 
spent on animal habits and their importance to 
man and less on structure. 

4. The study of the human body will be ex- 
panded in time. 

5. Civic biology will occupy more time in 
the course and will be taught from current 
materials almost exclusively, including field 
trips.” 


N° account of the work of biology 
classes in the high schools co- 
operating in the study could be com- 
plete without reference to the teaching 
of Mrs. Anna L. Bigler at Sequoia 
Union High School in Redwood City. 
(Mrs. Bigler has taught in private and 
public schools from elementary grades 
through senior high school. She is now 
at Sequoia High School, which A. C. 
Argo, the superintendent of the district 
and principal, long ago made one of re- 
markable four-year secondary schools 
in the state and has maintained its 
standing by assembling an exceptional 
faculty.) According to a study of family 
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backgrounds reported by James W. 
Thornton, Jr., who was director of cur- 
riculum at the time of the study: “At 
present [1946], our students come 
from homes occupationally and eco- 
nomically above the national average, a 
predominantly urban group, with skills 
and training well above the national 
average.” Over 70 per cent of the 
fathers of the students are San Fran- 
cisco commuters who live down the 
Peninsula but are engaged in profes- 
sional, managerial, clerical, and skilled- 
trade occupations. There are a few 
farmers of small acreages. 


Mrs. Bigler emphasized to her stu- 
dents that this was their project. With 
her guidance, they worked out the fol- 
lowing objectives for their “Biology 
Workshop.” 


“1. To keep abreast of current scientific 
progress through (a) national magazines, (b) 
radio programs, and (c) movies. 

2. To learn to use available materials, such 
as (a) magazines, (b) maps, (c) bulletin 
boards, (d) actual specimens, and (e) class 
demonstrations. 

3. To learn how to look up information ob- 
jectively and successfully. 

4. To learn to read critically and to present 
findings to the group.” 

At one time, the class allocated these proj- 
ects among themselves : 

(a) ‘Better Living Through Science,’ a col- 
lection of clippings, drawings, and pictures to 
be assembled ; 

(b) a bird booklet, to be made of drawings 
and pictures of birds in the vicinity, with 
identification quizzes on certain days ; 

(c) a ‘science-word corner’ to which words 
taken mostly from Time and Life will be 
added each week and class members held for 
meaning ; and 

(d) a bulletin board with several commit- 
tees alternately in charge.” 


At the close of the semester, Mrs. 
Bigler submitted these comments made 
by her students : 

“We have come to recognize and read more 
articles of biological interest in leading maga- 


zines. Before, we probably would not have 
bothered to look for them.” 
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“We have learned to work together in com- 
mittees. We have overcome self-consciousness 
when we get up in front of people.” 


“I think the workshop idea is good because 
it gives students a chance to find their own 
answers and not be helped too much.” 


“T think the workshop helps us to feel that 
we are getting things done in one day instead 
of having to wait until tomorrow to talk about 
what we are interested in.” 


OT all the students liked the de- 
parture from textbook assign- 
ments. But one student who expressed 
herself as unfavorable to the workshop 
became so interested in heredity from 
charts posted on the bulletin board that 
she spent an entire Saturday afternoon 
at the public library and wrote a book- 
let of her findings for the class. A parent 
became so interested that she gave the 
class a complete file of National Geo- 
graphics for the past forty years; her 
husband made a case to house the 
science articles, and their child organ- 
ized them under appropriate headings. 
Kearney Junior-Senior High School 
in San Diego is proud that it was named 
for General Stephen Kearney, whose 
forces crossed the mesa in 1846 to estab- 
lish themselves in San Diego to hold 
it for the United States. But few of 
its 1,000 students were descendants of 
early Californians. The high school be- 
gan in 1941 when the largest federal 
war-housing project in the country was 
authorized to shelter the families of 
workers in the war industries of the 
area. In Principal Edward C. Taylor, 
the Superintendent of San Diego City 
Schools, Will C. Crawford, found the 
right man to direct the educational pro- 
gram for children drawn from many 
states and most divergent home back- 
grounds. And Miles M. Miller, in- 
structor in chemistry and physics, has 
applied the school’s philosophy to his 
students and subjects. 
“Education is well likened to the 
process of growing up in that it is not 
done all at once and often not in any real 
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sequence,” said Miller. “And ideas and 
opinions are the products of garnered 
facts and reasoned thinking, built as a 
stone wall is built—a little at a time and 
the pieces brought from many different 
places. These classes in physics and 
chemistry were mixed juniors and 
seniors with intelligence quotients rang- 
ing from 84 to 125 and in ages 16 to 22 
years. No pupil had lived in the school 
district for more than four years. The 
majority had had their earlier training 
in other states ; some had had schooling 
in as many as five states, as their folks 
moved around for work. 

“Time and Life were used for teach- 
ing. Many times not on the next topic 
at hand in the textbooks ; at other times, 
they give additional or new informa- 
tion not yet in the books. Sometimes 
the magazines gave variation to add life 
to class work. In both classes, we usu- 
ally knew where we wanted to go, but 
sometimes the route we took was a bit 
circuitous ; the magazines helped us to 
our goals. 

“Three-quarters of the class said they 
had learned more than they had ex- 
pected from magazines; only one stu- 
dent felt they were unprofitable as study 
material. Every parent said he felt the 
current magazines had a place in science 
classes and that his child read them 
without prodding.” 
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READING consultant working 
from the central city office attended 
the physics class for eight consecutive 
days, at a time when the students were 
giving oral reports. Her comments will 
serve as conclusions to be drawn from 
the science classes co-operating in this 
study of improvement of instruction. 
“As students in physics are somewhat se- 
lected, none seemed to have difficulty in read- 
ing the articles. 

“Tests showed that growth in reading in- 
creased more than eight months in one 
semester. 

“Class discussions were friendly and ani- 
mated. The fact that the material was fresh 
for both teacher and students gave life to the 
class and helped to establish a fine attitude of 
sharing between teacher and class. Infor- 
mality of discussion was always accompanied 
by close attention to issues of importance. 

“Students showed growth in ability to think 
through issues carefully. Careless or sloppy 
thinking was quickly detected by someone and 
corrected in a friendly spirit. 

“The correlation between theory and real 
life situations was clarified for the students. 
They were serious and searched daily for 
more understanding of basic principles behind 
scientific inventions and events in the world 
around us. 

“The study of advertisements made the 
class conscious of new products on the market 
and the significant part that science is playing 
in the development of means for better living. 

“This plan offers an excellent opportunity 
for guidance in magazine reading. The class 
definitely showed growth in ability to select 
significant items for class discussions. Only a 
few tended to pick sensational or trivial items.” 


Readjustment of Education to the Atomic Age 


“We must not train children for the world as it is now. It will not stay like 
this very long. Nor can we, of course, train them for the unknown conditions 
that they will see in the closing years of this century. Our only recourse is to 
educate them to the inevitability of change. Change is a part of the order of nature. 
It was a slow process in the days of our ancestors. Nothing much happened in a 
single century. But now we have 100,000 scientists in the laboratories of this 
country alone, spending about one billion dollars a year on research and for the 
very purpose of changing the way we live. Let no one be surprised if a change 
results and let no child grow up without being conditioned to change. It is the 
surest thing that they will find in the years to come, and it is the cruelest indict- 
ment of our education that we not only fail to prepare for future changes, but 
seldom even take into account changes that have already happened.”—GerraLp 
Wennt, Editorial Director, Science ILLUSTRATED, at Seventy-Fourth Annual 
Convention of the American Association of School Administrators, Atlantic City, 


February 21-26, 1948. 























Forecasts for Science Teachers 


Science teachers of the future may expect to receive more and better edu- 
cational material, prepared by industrial firms for classroom use. They may 
experience increasing interest on the part of adults in their communities in the 
progress of young people interested in science. They may even anticipate better 
working conditions in respect to their teaching loads, more time for laboratory 
preparations, and opportunities for refreshing their scientific spirits in well- 
planned workshops. It is even possible that better pay may become a recognition 
of special skill and training. 

All of these matters were discussed at meetings of the National Science 
Teachers Association in Chicago in December, 1947, in conjunction with the 
annual program of the American Association for the Advancement of Science, 
with which the science teachers’ organization is affiliated. 

At a conference of approximately one hundred educational directors and public- 
relations counselors from widely-diversified industries, and an equal number of 
science teachers, the appointment of the new Advisory Council on Industry- 
Science Teaching Relations was authorized. This new council, composed of mem- 
bers from industry and education, will plan an expansion of the services of indus- 
try to science teaching. It will develop methods of testing the effectiveness of 
the industrial material and of training science teachers in its use. It will devise 
the means of financing the preparation, production, and distribution of a con- 
tinuous supply of up-to-date bulletins, charts, displays, films, and other items of 
high educational value. 

The growth of Junior Academies of Science in many states throughout the 
nation has directed the attention of mature scientists to the enthusiasm of young 
persons for science. The many Science Fairs, Science Congresses, and Science 
Assemblies in which the participants are exclusively young people have already 
challenged the interest and the sponsorship of civic clubs, newspapers, and other 
adult organizations. Alert science teachers are discovering the possibilities of 
arousing public interest by these displays and demonstrations. The nation-wide 
interest on the part of high-school seniors in the annual Westinghouse Science 
Talent Searches, and the subsequent State Science Talent Searches now con- 
ducted in at least a dozen states, has provided a new method of selection for 
scholarships in college science departments. The concept is spreading that the 
trained scientists of the future, so important to our nation’s security and prosperity, 
should be discovered in the public schools at as early a grade level as possible 
and given every opportunity to become highly expert in some scientific specialty. 

Programs of this nature require a close co-operation between education-minded 
citizens, principals, and teachers, both in communities and in regions. 

Responsibility for planning our nation’s future science courses has been ac- 
cepted in high places. As part of the program of the President’s Scientific 
Research Board, the Cooperative Committee on the Teaching of Science and 
Mathematics (appointed by the American Association for the Advancement of 
Science) has made an exhaustive study of the teaching conditions in these fields. 
This Committee’s report, entitled “The Effectiveness of Science Teaching,” was 
presented at a forum meeting on December 28 in two parts—the first part dealing 
with science and mathematics in the twelve grades of the public schools and the 
second part with the program of science teaching in colleges and universities. 
The entire report is published as Appendix II of Volume IV of the Steelman 
Report of President Truman, entitled “Manpower for Research.” 

Among the recommendations included in the report are those for increasing 
the supply of well-trained science teachers at all levels and for giving these 
teachers continuous opportunities to enlarge their information in both science sub- 
ject matter and teaching methods. Among these plans are science workshops that 
would provide for teacher-subsistence during the sessions and the employment of 


























counselors throughout the nation in each of the fields of mathematics, life science, 
and physical science. 

The curriculum problem of presenting science for general education, in con- 
trast with science for specialized scientific vocations, has received much attention 
in the discussions at the recent science teachers’ meeting. A general program, 
planned as a requirement for all students, implies a three-year sequence in high 
school, consisting of general science, biology, and physical science (not physics 
and chemistry separately). At the level of college freshmen, the widespread policy 
of broad survey or “core” courses in science received special attention as to sub- 
ject matter, teaching methods, equipment, and testing. The training of instructors 
for these broad courses constitutes a problem, for the topics usually include 
elementary astronomy, meteorology, geology, and the like—with which narrowly- 
trained specialists in science are not acquainted. 

The current activities of the science teachers’ group involves frequent distri- 
bution packets of carefully-selected industrial bulletins to all members. Another 
project is the production of professional booklets of a practical nature. One re- 
cently published is entitled “Time for Science Teaching.” It contains thirteen 
chapters by as many authors on the various duties of a science teacher, including 
how to budget time for the performance of the most essential tasks. Many science 
teachers face problems of too little time for all that they are expected to do. The 
bulletin contains many suggestions to administrators, as well as to science teachers. 

Two bulletins are scheduled for publication in 1948. One is tentatively titled 
“The Work Week of the Science Teachers”; the other, “Teaching Science in 
New York State.” Each of these will consider the outside duties of science 
teachers, as well as their classroom and laboratory activities. 

Additional bulletins are under consideration by a committee of the National 
Science Teachers Association. Their topics include science classrooms and labora- 
tories, the use of audio-visual equipment, a science library service, arrangements 
for field stations in various parts of the nation for outdoor science workshops, 
and other practical publications that may be distributed widely among science 
teachers.—Contributed by the National Science Teachers Association, 1201 Six- 
teenth Street, N. W., Washington, D. C. 


Descriptions of Scientific Professions 


Have you seen the Description of Professions Series, issued by the U. S. Em- 
ployment Service, Department of Labor? Originally printed on folders composed 
of cards, these descriptions of sixty-nine professions are now available in pamphlet 
form. Those who are teaching in the field of sciences will be particularly inter- 
ested in Pamphlet No. 1—‘‘Agricultural and Biological Sciences” ($0.15) ; Pam- 
phlet No. 2—“Engineering Sciences” ($0.15); and Pamphlet No. 6—‘Physical 
Sciences” ($0.10). The seven pamphlets, which are now available, may be secured 
from the Superintendent of Documents, Government Printing Office, Wash- 
ington 25, D. C. 

a 


Bibliography on Atomic Energy 


A list of 275 selected annotated references on atomic energy for schools and 
discussion groups is available from the Bureau of Publications, Teachers College, 
Columbia University, New York 27, New York (29 pp. Litho. $0.35). Israel 
Light has grouped the references according to these topics: science and society ; 
bibliographies ; books—technical-scientific, nontechnical, nonfiction, fiction, and 
plays; pamphlets ; periodicals and newspapers ; special series; and documents. 














Basic Cuemistry. Ernest E. Bayles and 


Arthur L. Mills. New York: Macmillan 
Company, 1947. Pp. xii + 720. 


gi shies CHEMISTRY” is a well- 
written text, designed primarily 
for college-preparatory, high-school 
classes and yet presented in a manner 
that would make the student aware of 
the vital part chemistry plays in every- 
day life. The text is organized on the 
unit basis, and the title of each unit and 
chapter consists of a question which 
forms central theme for the unit. 


The functionalism of this approach 
can best be illustrated by listing the 
units as they appear: (1) What is the 
nature of a scientific study of chemistry ? 
(2) What happens to matter when it 
undergoes chemical change? (3) What 
happens when substances mix, espe- 
cially with water, without changing 
chemically? (4) How does a chemist 
represent chemical change? (5) What 
should we believe today about the sub- 
atomic structure of matter? (6) How 
does the concept of ionization help us 
understand chemical reactions? (7) Can 
the elements be arranged in groups use- 





4 Reviews for this issue of the JOUR- 
NAL are contributed by three mem- 
bers of the staff of San Francisco State 
College, each representing different 
subject-matter fields. 

The first two books are reviewed by 
Arthur J. Hall, Instructor in Mathe- 
matics, San Francisco State College. 
Mr. Hall previously taught science at 
Menlo Junior College, and in public 
high schools in the Midwest. His major 
assignment during the recent war was 
as an air-navigation instructor in the 
Navy. 





ful for predicting their properties? 
(8) What part do the nonmetals, nitro- 
gen and sulphur, play in the affairs of 
the world? (9) How do the organic 
compounds differ from the inorganic? 
(10) What is the present and the prob- 
able future significance of chemistry ? 

The book contains a modern treat- 
ment of plastics, drugs, fuels, and foods. 
Meggers’ 1947 revision of the periodic 
elements (giving 96 elements) is in- 
cluded. There is a brief discussion of 
the atomic bomb. The historical ap- 
proach is used in the introduction of 
some topics and several interest-arous- 
ing incidents, such as Kekule’s dream of 
the dancing “atom-like elves” and the 
benzene ring, are brought in at ap- 
propriate places. The book differs from 
most chemistry texts in the following: 
(1) Tool topics of chemistry are treated 
in the first four chapters. (2) Colloids 
are studied early along with mixtures. 
(3) Questions accompany many of the 
illustrations. 

The references, questions, and prob- 
lems accompanying each chapter are 
adequate, and the glossary and index 
are good. A manual of laboratory ex- 
periments and exercises is available. 
Although the illustrations are numerous 
and well selected, the poor quality of 
paper causes the black-and-white repro- 
ductions to show through on the reverse 
side. 

7 7 7 
Brotocy AND HuMAN Arrairs. New Edition. 


By John W. Ritchie. Yonkers 5: World 
Book Company, 1948. Pp. xiv + 818. 


ECOGNIZING that only a small 
percentage of the students enrolled 


in high-school biology will ever become 
professional biologists, the author pre- 
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sents an outstanding offering in cultu- 
ral and utilitarian biology. Under unit 
headings, the text covers a compre- 
hensive outline of biology fairly com- 
pletely. Such topics as ecology, parasi- 
tology, heredity, physiology, and evo- 
lution are treated in a most understand- 
able fashion, and on a level of abstrac- 
tion which is within the scope of most 
students’ understanding. These topics 
and others are not presented as cold, 
isolated, scientific facts, but as vital, 
scientific knowledge with social impli- 
cations for and applications to everyday 
affairs. 


The unit entitled “Change in Living 
Things” is an excellent account of ele- 
mentary paleontology. Reproduction is 
approached from the standpoint of 
breeding farm animals and developing 
food-producing plants. The unit on “be- 
havior” consists of several noteworthy 
topics, e. g., the importance of emotions, 
and the discussion of important fac- 
tors controlling human behavior. The 
closing unit of the text is worthy of spe- 
cial praise. This unit, entitled “Our 
Biology Course,” introduces noted men 
of biology not previously mentioned, 
applications of biology to the adminis- 
tration of our public domain, some im- 
portant social traits of man, and a dis- 
cussion of the question: “Is the Consti- 
tution of the United States a sound bio- 
logical document ?” 

Although at first glance it might ap- 
pear that some topics are too difficult, 
it is claimed (and justly so) by the au- 
thor that the nontechnical vocabulary 
has been checked against the Thorndike- 
Lorge Teacher's Word Book and found 
to be below the tenth-grade level in 
difficulty. 

Subjective unit-comprehension tests, 
suggested activities and applications 
with references follow each unit. 


The mechanical aspects of the text 
leave nothing to be desired. The illus- 
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trations are numerous, well chosen, and 
appealing. The appendix contains a 
classification of the animal and plant 
kingdoms, a geological time chart, and 
a glossary of terms. 


7 7 7 


Pustic ScHoot ADMINISTRATION. By Jesse 
B. Sears. New York 10: The Ronald 
Press, 1947. Pp. xi + 433. 


HIS book by Professor Emeritus 

Sears of Stanford is a significant 
contribution to the field of public-school 
administration. It does not propound 
the way in which schools should be 
organized and administered, but it 
stresses the underlying purposes of ad- 
ministration and its relationship to the 
general field of education as well as to 
the social scene in which schools are 
administered. The book aims to present 
concepts and materials which will pro- 
duce educational leaders and statesmen 
rather than educational mechanics and 
technicians. It stresses “how to find out 
how to administer.” Inasmuch as it is 
a reference book of the self-improve- 
ment variety, every administrator 
should have a copy at hand. 

One of the strongest features of the 
book is the inclusion of selected bibli- 
ographies based upon related literature. 
These are sufficiently extensive and 
comprehensive to enable one to realize 
and to learn to appreciate the manifold 
responsibilities of the school adminis- 
trator. 





q Dr. A. B. Murphy, who reviews Dr. 
Sears’ book for the JOURNAL, spent 
many years as high-school principal 
and superintendent of schools in the 
Rocky Mountain region before com- 
ing to California. He is associate pro- 
fessor of education in the field of 
administration at San Francisco State 
College. He has published articles in 
the field of teacher tenure. 











BOOK REVIEWS 


Part I, stresses the research tools and 
materials needed in school adminis- 
tration. The bibliographies include gen- 
eral guides to reference materials, 
dictionaries, encyclopedias, indices, 
guides, reviews, directories, handbooks, 
and research methods and techniques. 
Bibliographies on the background of 
school administration include history of 
education, philosophy of education, edu- 
cational sociology, and educational psy- 
chology. A list of professional organi- 
zations, journals, reference books, and 
documents is also presented. 

Part II, the literature and problems 
of public school administration, con- 
sists of eleven chapters covering briefly 
the theories of public school adminis- 
tration, the Federal Government and 
education, state school administration, 
county and rural schools, financing 
public education, local school adminis- 
tration, personnel management, super- 
vision and research, school business 
management, school buildings, and the 
administration of a school. A carefully 
selected and rather extensive bibliogra- 
phy is included with each topic. 


7 7 5 A 


THE FUNDAMENTALS OF BUSINESS TRAINING. 
By Raymond C. Goodfellow. New York 
11: The Macmillan Company, 1940. Pp. 
xiv + 515. $2.00. 


OODFELLOW has given ninth- 
year pupils a book far more 
stimulating than its drab title implies. 
Although embodying a wealth of infor- 
mation about the business world, The 
Fundamentals of Business Training has 
been written for a course that is taught 
for personal use and not for vocational 
purposes. This textbook really caters to 
the needs and interests of the pupils. 
They should easily understand the ma- 
terial because it is presented simply, 
carefully, and logically. 
Always considerate of the pupil’s 
world, the author explores nearly every 
important phase of personal business. 
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In the chapter “Personal Relations in 
the World Today,” as well as in other 
parts of the book, Goodfellow also 
emphasizes the significance of person- 
ality, character, and citizenship. Among 
the business topics that he discusses 
especially effectively are: the objectives 
of insurance, insurance policies, and 
their major provisions ; forms of owner- 
ship, functions of a business enterprise, 
and the techniques of applying for em- 
ployment; savings, home ownership, 
and other investments ; using the bank; 
travel facilities and procedures to follow 
in traveling; using the telephone and 
the telegraph. Considerable consumer 
education has been included. There is, 
for example, a good exposition of buy- 
ing problems, the major consumer serv- 
ices and sources of information. 

Several attractive features enhance 
the likelihood of pupil motivation and 
learning. Chichi Lasley’s apt and 
humorous line drawings will appeal to 
both teachers and students. Many 
photographic illustrations complement 
the textual material. Learning aids in- 
clude useful chapter summaries and sug- 
gested activities such as quiz programs, 
spelling bees, job sheets, and emphasis 
upon the three R’s. 

Useful as the book may be, it is not 
without weaknesses. Occasionally the 
author emphasizes unduly the need for 





q As a teacher of business at Menlo 
Junior College and later at Santa 
Rosa Junior College, before joining 
the staff of San Francisco State Col- 
lege as Assistant Professor of Com- 
merce, George Feliz has had a broad 
background of experience in this field 
against which to evaluate these two 
business-education texts. These re- 
views form a follow-up to the sym- 
posium on problems in the teaching 
of business education, which ap- 
peared in the March issue of the 
JOURNAL. 
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“advancement” (p. 258). Perhaps it 
would have been better to encourage the 
student only to attain maximum self- 
development. Seemingly, also the final 
chapter is too comprehensive, with its 
treatment of self-analysis, business vo- 
cations, contribution to the community, 
citizenship, and a philosophy of life. It 
is doubtful that the meaning of this 
chapter could be taught effectively to 
ninth-year pupils in business training. 
In the discussion of money, the function 
of gold in our economy is not explained 
adequately. It is mentioned as being 
well adapted for use as money, but the 
student may well wonder why it is not 
circulated as money. 


“Selling in the World of Today” 
(Chapter XIII) contains considerable 
repetition of material presented in the 
earlier chapter on personal relations. 
Perhaps elimination of such repetition 
would have conserved sufficient space 
for a brief treatment of the book’s most 
conspicuous omission—a discussion of 
labor unions and union membership. 
Certainly many pupils in business train- 
ing will become union members, and as 
such will contribute to the production 
of goods and services in our society. 


These few deficiencies easily could 
be overcome in using the book as a text. 
A carefully planned work, written in 
a lively conversational style, Funda- 
mentals of Business Training should ap- 
peal to many teachers and supervisors. 

gy 7 7 
THE ConsuMEr’s Economic Lire. By Jessie 

Graham and Lloyd L. Jones. New York: 

The Gregg Publishing Company, 1946. 

Pp. x + 555. 

OTWITHSTANDING the wide- 

spread discussion of consumer 
education during the past fifteen years, 
few good books in this field have been 
written for pupils in the secondary 
schools. Graham and Jones have made 
an important contribution to the text- 
book literature in this area. With ob- 
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jectivity and logic, they contend that 
consumers must learn to help them- 
selves and to support scrupulous busi- 
nessmen. Admittedly a middle-of- 
the-road presentation, the text gives 
suggestions and detailed information 
that should help any consumer. 

The thorough treatment of buying 
problems is the book’s outstanding 
merit. After being introduced to buy- 
ing principles, the reader learns many 
facts and techniques that will aid him 
in buying and consuming food, bever- 
ages, fabrics, clothing, cosmetics, house- 
hold equipment, travel accommodations, 
school supplies, and other items. Sec- 
tions on nutrition and grooming aids 
augment this part of the book. Related 
discussions deal with the maintenance 
and careful operation of automobiles, 
the renting and buying of homes, in- 
surance, budgeting, and credit. 

Under the heading of “Buyer, Be- 
ware,” Graham and Jones point out the 
pitfalls for consumers. But elsewhere 
the authors emphasize that consumers 
must assume responsibility for be- 
coming informed, for getting their 
money’s worth, and for aiding in the 
establishment of higher standards for 
business. Briefly presented are con- 
sumer organizations, business groups 
serving consumers, and laws and 
governmental provision for their pro- 
tection. The appendix supplements this 
section by describing the functions and 
important publications of many profes- 
sional, trade, and governmental services. 

Although Graham and Jones deal 
effectively with the day-to-day problems 
of consumption, probably they fail in 
their attempt to give the pupil an under- 
standing of the American economic sys- 
tem. The structure of the economy, the 
theory of price determination, and the 
nature of monopoly are complex topics. 
It is questionable whether generali- 
zations and theoretical concepts will 
contribute much to the understanding 
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of the student. If teachers using this 
text desire to discuss these broader eco- 
nomic problems, they will need to draw 
upon more detailed references. 

The description of educational serv- 
ices appears to be a warranted extension 
of the often more limited concept of 
consumer education. However, this ma- 
terial, together with the later section on 
selecting an occupation, is likely to be 
valuable only if the pupil has access to 
adequate guidance facilities. 

At the end of each section are arith- 
metic problems that are related to the 
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discussions. Words to study, study 
guides, and social-business questions 
also appear throughout the text. Other 
teaching-learning aids include a work- 
book and a teacher’s manual. 

The Consumer's Economic Life pro- 
vides a wide range of information that 
consumers need. Although primarily 
useful as a text, its materials could be 
integrated with those used in other 
parts of the curriculum. Certainly, the 
volume should be examined by any 
teacher interested in consumer edu- 
cation in the secondary schools. 





Science-Education Workshops 


The February issue of Education is devoted to a discussion of workshops in 
science education, including a foreword and thirteen articles. Each author tells 
of first-hand experiences as a participant, a consultant, or a director of a recent 
workshop. There is much variety, for certain workshops were planned for teachers 
in elementary grades; others, for high-school instructors. Some met in a com- 
munity’s schools; while others were offered on university campuses. The varied 
purposes were discovering new sources of instructional material; testing new 
experiments ; revising science curricula; planning a long-range testing program. 
Two workshops wrote state bulletins for science teachers. One specialized in the 
problems of living in a large city, particularly the problem of how a science teacher 
might inform himself of these by first-hand investigations. Another dealt with 
the conditions of an agricultural community. A special study of “common learn- 

' ings in science” came from the Curriculum Research Director of the Kansas City 
(Mo.) public schools. The “high-school science-teacher’s dream” of a summer 
course in the laboratories of the General Electric Company at Schenectady and 
Cleveland is described as an awakened reality. 

Many practical suggestions concerning the organization and the conduct of a 
science-education workshop are given. One of the most detailed is from an expert 
in the U. S. Office of Education. Another is written by a Virginia supervisor who 
has been active in more than a dozen workshops. The philosophies behind edu- 
cational workshops in general, and science-education workshops in particular, 
are not neglected; these are offered in articles describing plans developed in 
Teachers College of Columbia University, the University of Chicago, Colorado 
College of Education, San Francisco State College, San Jose State College, Syra- 
cuse University, and University of Maine, New York University, the University 
of Florida, and others. 

Single copies of the Science Education Workshop issue of Education may be 
secured for fifty cents from The Palmer Company, Publishers, 370 Atlantic 
Avenue, Boston 10, Mass. 








California’ 


s Needs in 
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HE act of the Legislature pro- 

viding for a comprehensive survey 
of the system of publicly-supported 
higher education in California included 
the junior colleges, the state colleges, 
and the University of California. The 
bill required that a report be made con- 
cerning the emergency needs in Los 
Angeles County and in Sacramento 
County. In this same 1947 session, the 
Legislature established four-year col- 
leges in Sacramento and in Los An- 
geles temporarily associated with the 
junior colleges in these cities, subject to 
further consideration when the report 
of the survey was made available to the 
Legislature. 

The need for expanding the facilities 
in higher education has been recognized 
by the Regents of the University of 
California and by the State Board of 
Education. Several bills were intro- 
duced in the 1947 session of the Legis- 
lature which called for the expansion 
of junior colleges into four-year col- 
leges. It was even proposed that any 
junior college be permitted to offer the 
upper-division work of the standard 
four-year college. 

California was well-provided with fa- 
cilities in the field of higher education 
as little as seven years ago. An increase 
of 3,000,000 in the population of the 
State during the past seven years, to- 
gether with the large enrollment of 
veterans, has caused an overcrowding 
of all of the institutions of higher edu- 
cation, particularly the several cam- 
puses of the University and the state 
colleges. 

The junior colleges have provided for 
a large percentage of the increased 
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q Because of the nation-wide scope 
of his work in education, Dr. Strayer 
needs no introduction to the readers 
of the JOURNAL. His present activities 
in California stem from a bill passed 
at the 1947 session of the Legislature, 
which provided for a study of present 
and future needs of California for edu- 
cation above the high school level, 
with particular reference to each area 
of the state. The California State De- 
partment of Education and the Re- 
gents of the University of California 
were authorized to make the neces- 
sary survey, and were directed to sub- 
mit a report for consideration at the 
1948 session of the Legislature. 
Acting on this authority, the Re- 
gents and the State Department of 
Education appointed a Liaison Com- 
mittee, which in turn appointed a 
Committee for the Survey of the 
Needs of California in Higher Educa- 
tion, with Dr. Strayer as chairman. 
The report of the latter committee is 
summarized in this article. 





population enrolled in institutions above 
high school. During the past year, they 
enrolled over 60,000 students. During 
this same year (1947-48), the Uni- 
versity has enrolled on its several cam- 
puses a total of 42,667; while the state 
colleges have provided for 19,281. Pri- 
vate universities and colleges enrolled 
48,425 during the current year. The 
private junior colleges took care of 
1,066. The total of students enrolled in 
institutions above the high-school grade 
on October 1, 1947 was 171,785. 
Careful studies of the probable in- 
crease in population, together with esti- 
mates of the number of veterans who 
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may be expected to enroll, indicate that 
there will be 221,257 students enrolled 
in 1950, of whom 92,650 will be veter- 
ans. By 1955, the number will be di- 
minished because of the much smaller 
number of veterans to be enrolled at 
that time. The total estimated enroll- 
ment for 1955 is 183,803. By 1960, it 
is estimated that the enrollment in insti- 
tutions above high-school grade will be 
approximately 228,000; and in 1965, 
277,000. 

The facilities now provided are, in 
almost every case, inadequate. A large 
percentage of the student body find 
classroom and laboratory space in 
temporary buildings. Reading rooms in 
the libraries are inadequate for present 
student population. If California is to 
maintain its system of higher education 
at the high level that it has achieved in 
the past, new institutions must be es- 
tablished, and a large investment must 
be made in the plant and in equipment 


in the institutions in which students are 
now enrolled. 


HE Committee responsible for the 

Survey has unanimously recom- 
mended against the extension of any 
junior college to include the upper di- 
vision of the four-year college program. 
In line with the platform adopted by the 
Junior College Association, the Com- 
mittee points out the importance of 
maintaining the junior colleges for the 
purposes for which they were organized 
and which they now serve. It is the 
judgment of the members of the Com- 
mittee that the expansion of any junior 
college would result in the abandonment 
of the unique functions of the junior 
college in favor of concentration upon 
the upper-division work. The Com- 
mittee points out also that the expansion 
of any junior college into a four-year 
college could not but result in legis- 
lative action which would, in the next 














Public Private Private 
Area. Public State Junior Four-Year Junior Total. 
University. Colleges. Colleges. Colleges. Colleges. 
1. Sacramento .............. 9,275 1,340 
ES ee 3,500 16,615 
Sacramento (New) 2,500 
a, eorte Bast... 275 
OE ar 2,000 2,275 
3. North West................ 
BI es crsarleeieddlapn spite 1,000 1,000 
4. S. F.—Oakland ...... 9,240 9,637 596 
BeCtNOy a eciiseescness 20,000 44,473 
San Francisco ........ 5,000 
5. Penin.—San Jose .... 6,230 8,994 355 
Bete FI secccitticions 6,000 21,579 
ee ee 5,000 5,709 26 10,735 
7. Santa Barbara ........ 1,532 300 
Santa Barbara ........ 3,500 8,032 
OB. Bede,  uttinditatics 2,700 
8. Los Angeles ............ 42,632 30,219 158 
a ade Ry Re eran: 20,000 101,009 
City (New) ............. 5,000 
County (New) ............ 3,000 
9. San Diego ................ 5,000 2,530 7,530 
10. Riverside—San 
Bernardino (New) 1,500 4,415 1,943 151 8,009 
yn REID 48,500 37,200 81,838 52,433 1,286 221,257 
Percentage of Total 
Capacity by Institution....21.56 16.89 37.16 23.81 58 
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few years, mean the establishment of a 
great number of such institutions. This 
situation would lead to inadequate sup- 
port of the state colleges and of the Uni- 
versity and to the dilution of the quality 
of higher education in the State. 

The study of the distribution of popu- 
lation among the ten areas of the State, 
together with an estimate of the number 
of students to be provided for, led the 
Committee to the conclusion that new 
state colleges were needed in the city 
of Los Angeles, in Sacramento, and in 
the area southeast of Los Angeles, in- 
cluding Orange County. To meet the 
further needs of students who may be 
expected to seek the type of program 
provided by the University, the Com- 
mittee recommended the expansion of 
the offerings of the Davis campus to in- 
clude a complete liberal-arts program. 
It recommended as well that a liberal- 
arts college to accommodate 1,500 stu- 
dents be developed on the Riverside 
campus. 

Expansion of facilities required to 
accommodate the estimated student en- 
rollment calls for the expansion of insti- 
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tutions now existing or to be established. 
(See table.) 


N order to accomplish this result, it is 

estimated that the State must make 
available for capital outlay, in addition 
to the amounts already funded for insti- 
tutions of higher education, the sum 
of $73,000,000 for state colleges and 
$108,000,000 for the several campuses 
of the University. 

The Survey Committee recom- 
mended that 2,000 subsistence scholar- 
ships be created of the value of $750 to 
be made available to able students who 
could not otherwise attend institutions 
of higher education because of lack of 
resources, It is recommended that these 
scholarships be administered jointly by 
the Regents of the University and by 
the State Department of Education. The 
Committee also recommended that 500 
subsistence fellowships of the value of 
$1,000 a year be provided for students 
enrolled in the University in graduate 
and professional work. These fellow- 
ships are to be administered by the Re- 
gents of the University. 


A Unit on Education 


For many years, schools have taught units upon communication, transpor- 
tation, industry, Indians, and foreign countries; but they have neglected to sell 
the merits of education to future voters, taxpayers, and legislators while they are 
still in school. Therefore, a resource unit for use in secondary schools has been 
developed to impress students with the indispensability of education in a demo- 


cratic society. 


This unit was developed by an advanced graduate class at the University of 
Southern California under the direction of Dr. Emery Stoops and published by 
the California Teachers’ Association, Southern Section. Copies of the unit may 
be secured without cost by addressing California Teachers’ Association, Southern 
Section, 612 South Figueroa Street, Los Angeles 14, California.—Emery Stoops, 
Administrative Assistant to the Los Angeles County Superintendent of Schools. 











University Admission Thru 


Extension Courses 


LTHOUGH entrance standards 
are high at the University of Cali- 
fornia, admission is not denied stu- 
dents who are lacking in the high-school 
subjects or the scholarship average re- 
quired for entrance. Admission for 
these students is merely deferred until 
deficiencies are removed or until ability 
to carry university-grade work is 
demonstrated. Provision is made di- 
rectly by the University for the removal 
of entrance deficiencies in a program of 
courses offered in University Extension. 
About one-third of the students who 
apply for admission to the University 
of California have their admission de- 
ferred because of entrance deficiencies, 
and about one-fourth of these students 
enroll in Extension admissions classes 
to make up shortages. Between 1932 
and 1947, 8,748 students have enrolled 
in these admissions classes. Sixteen per 
cent withdrew during their semester’s 
work. Sixty-nine per cent achieved 
average grades of “C” or better in Ex- 
tension classes, and 43 per cent entered 
the University. 

The grade-point average of all ad- 
missions students in Extension was 
1.28. The first-semester university aver- 
age of these admissions students enter- 
ing the University from 1933 to 1947 
was 0.92. The average of all students 
admitted was 1.31. A “C” or higher 
average was achieved by 51.5 per cent 
of the admissions students in the first 
semester at the University. 

About 32 per cent of the Extension 
admissions students entering the Uni- 
versity graduate—about 13 per cent of 


q By E. T. DEMARS 





4q This report of a recent study of the 
admissions program of the University 
of California is published for Cali- 
fornia educators and others who are 
interested in evaluations of the Uni- 
versity’s admissions program. 

The study reported dealt primarily 
with the deficiency-removal program 
operating in the Extension Division 
and with the scholastic achievement 
of the students enrolled in the Ex- 
tension classes. The problem was to 
determine how well students with 
entrance deficiencies succeed both in 
the Extension Division and in the Uni- 
versity and whether success in the 
University can be predicted from the 
records achieved in Extension. 

This study was accepted as a doc- 
tor’s thesis by the School of Education 
and by the Graduate Division. Both 
the study and this report were made 
by E. T. Demars, Assistant Professor, 
Educational Administration, Univer- 
sity of Utah. 





the number originally enrolling in Ex- 
tension classes. 


Extension records cannot be used 
reliably to predict individual success of 
admissions students in the University. 
Average Extension grades show the 
highest degree of correlation with aver- 
age first-semester University grades of 
all Extension grades taken singly or 
in groups (.50). Grades in Extension 
science courses correlate highest with 
average first-semester University 
grades of all Extension courses (.45), 
and the least correlation was found be- 
tween grades in Subject A taken in 
Extension and first-semester University 
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averages (—.17). Average Extension 
grades combined with grades received 
in Zoology 10 or in English 1 taken in 
Extension show the highest degree of 
multiple correlation with average first- 
semester University grades (.61 and 
.57). Too much predictive significance 
cannot be attached to these coefficients 
of correlation, however, because of high 
Standard Errors of Estimate. 

The regression equation which best 
shows the relationship between Ex- 
tension and first-semester University 
grades is: University average equals 
.617 times the Extension average 
minus .04. 
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HROUGH the Extension ad- 

missions program, the University 
of California is able to provide a service 
of great merit to the people of Cali- 
fornia. It provides an avenue whereby 
all students may gain admission to the 
University by demonstrating ability to 
pursue university-grade work in the 
University Extension Division. The 
cost for this attempt to gain admission 
is borne largely by the students con- 
cerned. Through this and other pro- 
grams, the University of California is 
maintaining high standards of scholar- 
ship and achievement without denying 
admission to deserving students. 


Enrollment in California Institutions of 
Higher Education 


The Bureau of Readjustment Education, California State Depart- 
ment of Education, recently completed a survey of the total enrollment, 
as well as the enrollment of veterans, in California institutions that 
are approved to offer training to veterans under Public Law 346, as 


amended. 


Based upon October (1947) enrollment, the data are considered 
both complete and accurate inasmuch as each of the 147 approved insti- 
tutions of higher education responded to the questionnaire sent to them 
by the Bureau. (The total recognizes the public evening junior col- 
leges of the State as separate reporting institutions. ) 

The total number of persons enrolled in the institutions of higher 
education in California is 215,810, of which number 92,208 have been 
identified as veterans. The enrollment of the day and evening junior 
colleges of the State is 103,359. Of this number, 65,620 are enrolled 
full-time, with 27,580 reported as veterans. There are many veterans 
enrolled in the junior colleges without educational benefits who have 
not been identified by the institutions as veterans, a situation which 
makes the total number of veterans listed incomplete. 

The most critical problem facing prospective enrollees in educational 
institutions is housing. Many institutions report that it would be 
possible to enroll additional students with present facilities, but neither 
the schools nor the communities have housing for any appreciable 
number of additional students. Public and private institutions of higher 
education have stated they could enroll an additional 22,192 students 
in specific courses or fields of study but have housing facilities for 
only 16 per cent of this number.—A. C. Jensen, Chief, Bureau of Re- 
adjustment Education, California State Department of Education. 





Spelling-The Junior-High- 
School Handicap <1 amemaarsra 


HEN a pupil comes to junior 

high school, the conscientious 
English teacher straightens her back, 
adjusts her bifocals, and grimly pounces 
on the misspelled words that make a 
travesty of his written composition 
work. She wonders how in the world 
the child could have sidestepped the cor- 
rect spelling of so many common words. 
But too often the youngster is judged 
solely by the written page, the poorly- 
spelled paper giving a wrong impression 
to a new teacher. Often, the teacher 
thinks that her new charge comes from 
ignorant parents who don’t give a hoot 
about the child’s education. He is just 
one of forty-eight or more pupils in an 
overcrowded classroom, and she hasn’t 
the time to go into his background. Thus, 
spelling often becomes a distinct handi- 
cap for the junior-high-school pupil. 

Spelling may bring a pupil’s grade 
down to a D in English. If he has a 
discerning teacher, in social studies, for 
example, she will give him an A in 
examination content, adding: “Your 
answers are excellent, but your spelling 
needs attention.” On the other hand, 
another teacher might give him a C 
without further comment—so irritated 
with the misspelling that she has failed 
to note the excellent content. 

What the junior-high-school teacher 
often doesn’t take into consideration is 
that in many instances the child has had 
very little training in learning to build 
words in a phonetic sense. Calling spell- 
ing on the educational carpet may re- 
quire going back to activities in the first 
grade, where reading is first introduced 
to the somewhat-bewildered first-grader 
and where sentences are hurled at him 





q Now a housewife, mother of two 
boys, and a free-lance writer, Anne 
Malatesta was formerly a teacher in 
the Oakland Public Schools in Eng- 
lish. Here, she discusses the problems 
which spelling presents in the study 
of the language arts in junior high 
school. Mrs. Malatesta is deeply con- 
cerned about what she considers the 
failure of the public schools to meet 
the oral and written needs of youth 
who graduate from our high schools. 
Her suggestions for stimulating inter- 
est in spelling and improving results 
in this field will interest educators; in 
fact, they may even startle some of us, 
particularly her suggested use of 
comic books. In relation to her comic- 
book techniques, readers will be in- 
terested in the results of the recent 
Stanford University study of the use 
of comic books, a brief account of 
which follows Mrs. Malatesta’s article. 





before he has any conception of sounds. 

The spelling handicap is only too 
often thrown into the lap of the junior- 
high-school teacher, who, taking into 
consideration the lack of spelling foun- 
dation of a pupil, might profitably start 
from spelling scratch. In this way, many 
poor spellers might be given a second 
chance to hurdle that painful spelling- 
mile with a review of phonetics, of 
syllable separation, of word building, of 
dictionary word study, of pronouncia- 
tion, and of other basic methods of 
teaching spelling. 


ie E present method in many schools 
of giving the average seventh-grader 
forty words to learn overnight and ex- 
pecting him to know them the next day, 
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will not add many new spelling words 
to the poor speller’s writing or spelling 
vocabulary. If he does learn a few 
of them, it will be by a hit-and-miss 
method. He may even achieve an occa- 
sional 100 per cent on his spelling test 
as a reward for his parrot-like memory 
work. But will the correct spelling be 
there when he needs to spell that par- 
ticular word a month or a year from 
then? And so the student goes around 
in a vicious spelling circle, exposed year 
after year to new spelling words without 
first mastering the previous year’s work. 

Of course, some pupils have spelling 
sense, and others don’t. To those who 
have, spelling words are mastered in an 
easy stride in spite of prevailing dull 
methods. But their spelling brothers 
have to take them in a somewhat more 
rugged rhythm, punctuated by a great 
deal of stumbling along the way. Fortu- 
nately, some students who don’t get 
their spelling sense any other way, de- 
velop it in learning a foreign language. 
But here, too, there is a handicap in 
store for the poor speller. Often, he 1s 
excluded from taking a language course 
because it is considered “touch and go” 
with him. Once in the foreign-language 
course, however, he will progress in 
spelling, provided he has a teacher who 
really stretches beyond the point of mere 
teaching and insists that he learn to spell 
the English words as well as the for- 
eign ones. Often, poor English spellers 
emerge as good spellers from a foreign- 
language course. They become spelling- 
conscious, a knack that many junior- 
high-school pupils have not acauired 
during their previous seven educational 
years. In addition, thev are introduced 
to a long-needed phonetic sense. 

But not all children take a language. 
There must be some other avenues of 
hope for the poor speller. The first ave- 
nue should be a spelling test, a require- 
ment that all pupils entering junior-high 
school should take, covering the gram- 
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mar-school work. Those who cannot 
make a passing grade on this test should 
be required to take a spelling course pre- 
pared especially for them. 

Johnny might also be stopped in his 
spelling day-dreaming tracks by giving 
him something concrete to do: for ex- 
ample, by having him copy words from 
books—either classic or popular, the 
latter including comics. Some will say 
that going from classics to comics is 
going from the sublime to the ridiculous. 
But judging from the large amount of 
shekels expended by parents every year 
(32,000,000 comics are sold weekly), 
one might without too wide a stretch of 
the imagination, say that comics occupy 
a unique place in young American read- 
ing habits. Too, this might be an oppor- 
tunity to make the comics pay off. 


Bs PYING several pages of Real 
Life, Superman, and other of the 
better comics, will rarely expose Johnny 
to any misspelled words. And many of 
the words comprise vivid action words 
that are an asset to anyone’s vocabulary. 
Certainly, such a procedure could stimu- 
late Johnny’s wandering interest in 
spelling. 

Or, in addition to the regular quota 
of weekly spelling words, ten more could 
be added from the comic-book pages. 
Undoubtedly, the publishers who have 
pioneered in using comics as a visual- 
education aid would co-operate in 
launching a comic spelling bee! Boards 
of Education would not have to supply 
comic books. An appeal for comics from 
the teacher would result in an avalanche 
of comic books. 

Forty words of a certain number of 
syllables comparable to the spelling level 
of a particular grade could be copied 
and turned into the teacher by each 
pupil. The teacher could then select 
forty words from those turned in by the 
class and give them to the class at the 
next spelling workshop. They may be 
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reviewed again during a third twenty- 
minute spelling period or more —if 
schools allocate that much time to spell- 
ing. And three days a week is not too 
much to devote to spelling in a junior- 
high-school course. 


OR those teachers who must be 

“sold” on the comic-book spelling 
bee, let them give the comic-book as- 
signment one week and the regular 
spelling assignment the following week. 
Comparisons can be made in the results 
of the two assignments. That the words 
in the comic books would be learned 
more quickly than the regular spelling- 
book ones is not, I think, jumping to 
too hasty a conclusion. 

Of course, precautions would have to 
be taken to prevent Johnny from spend- 
ing his spelling time in reading comics. 
In fact, most of the “comic period” 
should be spent in writing. Any re- 
sourceful teacher who would like to give 
the idea a spelling whirl can think of 
better and varied methods for its pres- 
entation. 

Some will say that teaching spelling 
with the aid of comic books is going to 
extremes, But is it as fantastic as spend- 
ing a whole school week making cheese 
with a mere fragment of the class par- 
ticipating ? Certainly, the old cut-and- 
dried methods of presenting spelling are 
not adding to the literacy of our nation 
—a literacy that didn’t show up too 
well when that great leveler, the Army, 
pointed out some of the glaring educa- 
tional defects of its constituents. And I 
emphasize those glaring educational de- 
fects even if a recent poll showed that 
the great majority of people—many of 
whom must be parents—are well-satis- 
fied with the education meted out to 
American youth. How many of those 
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parents who were interviewed had en- 
tered a classroom during their son’s or 
daughter’s educational years? Just how 
qualified were they to give an answer 
that at best could only be snap judg- 
ment? Jig-saw puzzles containing the 
week’s spelling words might be put to- 
gether with advantage and provide an- 
other avenue of hope for the poor 
speller. Working with letters and trying 
to place them correctly might help him 
to learn the word for all time—not just 
for overnight use. Children at all levels 
like to put puzzles together. Why not 
capitalize upon this interest by adding 
puzzles as a visual aid that could be ap- 
plied to spelling ? 


HE methods suggested here would 

be used in a workshop where the 
child learns the tools of spelling under 
the watchful eye of the teacher. Let me 
repeat (and I would like to write it in 
letters twelve inches high) that in learn- 
ing new spelling words, let the class 
be the actual spelling workshop of the 
child. The spade work done there may 
help to eliminate a spelling handicap. 
Spelling homework would be review of 
words already drilled into the mind of 
the poor speller. There would be no 
parrot-like memorizing of forty words 
overnight—only to be forgotten as easily 
over another night. 

Certainly, it is expedient that we ex- 
periment in order to make spelling more 
attractive to the poor speller in junior- 
high school. Comics and jig-saw puzzles 
cannot be any farther astray from the 
educational mark than many of the 
current so-called progressive projects. 
These experiments are visual, and mod- 
ern instruction is utilizing more and 
more of visual education—-with excel- 
lent results. 


Note: Readers who are interested in Mrs. Malatesta’s use of comic books in 
teaching spelling will find a report of the Stanford University comic-book survey 
on page 244 of this issue. 
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Results of Comic-Book Surveys Reported 


Stanford University has announced that Donald Duck and his kindred co- 
medians of the animal cartoon world received an academic “Oscar” from surveys 
conducted by three Stanford University graduate students into the comic-book 
reading habits of children in Palo Alto, South San Francisco, and Mountain View 
junior and senior high schools. The researchers, who reported that comic books 
are not so harmful as many a harassed parent has supposed, discovered that boys 
and girls in all three cities rated animal cartoons far above any other comics. No 
evidence was found to support the oft-heard argument that comic books under- 
mine children’s morals, hurt their taste in literature, and are handy traveling 
equipment on the road to juvenile delinquency. 

The California Congress of Parents and Teachers requested, and partially 
financed, the surveys because it specifically wanted to know how general the habit 
of comic-book reading is, the basis of comic-book appeal for young readers, and 
the relationship of comic-book reading to general reading habits, reading ability, 
intelligence, scholastic achievement, and school citizenship. 

The three surveys agreed in the following general conclusions : 

1. Although the habit of comic-book reading is widespread in all of the com- 

munities studied, it is not a major time-consuming recreational activity. 

2. Animal cartoons and fun and humor books were the favorites in all three 
cities, with the overwhelming majority of the books read by the students 
containing little violence, sex, horror, or sadism. 

3. In general, students of the least intelligence, poorest scholarship and citizen- 
ship, and lowest reading ability read only a few more comic books than 
those at the superior end of the scale. In none of the categories was there 
a significant difference in the kinds of comic magazines read by different 
types of students, and the types of magazines read had no relationship to 
the general reading preferred. 

4. The appeal of the books in all three communities was found to be the chil- 
dren’s liking for the animal characters, the lively and humorous adventures 
of comic-book characters, and such factors as slapstick comedy, lively action, 
and pictorial presentation. 

5. Boys spend more time than girls in reading comic books and are slower to 
lose the habit. Both boys and girls read fewer comic magazines as they 
progress through the school grades. 

Students in Palo Alto, a college community, generally read fewer comic books 
than did those in South San Francisco, an industrial city, or Mountain View, 
a rural community. 

In South San Francisco, 11 per cent of the students in the junior and senior 
high schools said they read no comic books at all; 50.9 per cent said they read 
1-4 comic books a week ; 30.4 per cent, 5-15 books ; 5.6 per cent, 16-25 books ; and 
2.1 per cent, over 26 books. The Mountain View averages were almost identical. 

In Palo Alto, however, 43 per cent of the students said they read less than a 
comic book a week; 26 per cent indicated from 1-2 comic books as their weekly 
stint; 16 per cent, 3-4 comic books a week; and 15 per cent, 5 or more a week. 
To Palo Alto students, though, went the top comic-book readership champion- 
ship—two seventh-grade boys and one ninth-grade girl indicating they read 50 
comic books a week. 

One of the researchers concluded: “Those who would eradicate this relatively 
harmless form of recreation should be prepared to supply a more constructive 
pastime before they take definite action.” 
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Radio Education in Santa Maria 
High School and Junior College.— 
Radio broadcasting as a credit subject 
was first offered in the Santa Maria 
High School and Junior College three 
years ago ; but it was not until the 1946- 
47 school year, that the course was fully 
developed and a radio workshop was 
organized. At present, two full-credit 
courses are offered each semester to 
both high-school and college students. 
Some of the objectives of the courses 
are: to develop within the student an 
understanding of the significance of 
radio and speech training; to prepare 
students to use radio as a means of 
self-improvement in oral and written 
speech; to aid students to train for 
future employment with radio stations, 
radio businesses, or school radio sta- 
tions ; and to communicate by means of 
school broadcasts important phases of 
the work being offered in the school. 

The radio workshop is the center of 
all radio-broadcasting activity in the 
school. Students registered in the radio 
classes comprise the radio-workshop 
membership and are active in class pro- 
duction over radio stations KCOY, 
KRJM, and KSMA. Radio-workshop 
programs are presented each Wednes- 
day from 7:30 to 8:00 p.m., and the 
school newscasts are given on Thurs- 
days from 5:05 to 5:15 p.m. All of the 
broadcasts are presented by remote con- 
trol. Therefore, a remote line is con- 
nected to the radio stations from the 
high-school auditorium, to the radio 
workshop, and to the stadium, where 
the football games are broadcast each 
season. 


Radio awards, based on a point sys- 
tem, are given each year to students 
who have excelled in the various fields 
of radio broadcasting. 


Students trained in this work develop 
skills in techniques of radio broadcast- 
ing and secure the basic characteristics 
of a general education. Many are able 
to complete the elementary training for 
professional radio. 


eo «§-¢¢ 


The Junior- High-School Program 
in San Jose.—The democratic philoso- 
phy which characterizes the adminis- 
tration of the San Jose school system 
has made it possible for each junior high 
school to develop its own individuality 
through procedures and policies best- 
adapted to the needs of the students and 
their school community. Education for 
citizenship is the all-embracing ob- 
jective of the entire program. Practice 
in democratic living is provided in 
homeroom, classroom, and extracur- 
ricular activities, and the type of stu- 
dent government adopted by each school 
varies according to the interests and the 
needs of the group. 


Students are classified, for instruc- 
tion purposes, according to ability. In 
order to provide for individual differ- 
ences, the program is made as flexible 
as possible. Constant attention is given 
to improving curriculum content. For 
example, through the use of contempo- 
rary materials in a unit on “Motion 
Picture Evaluation,” the students in one 
school are guided to learn to make criti- 
cal and appreciative discrimination be- 
tween good and poor pictures. 
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The guidance program, directed and 
co-ordinated by an administrative coun- 
selor in each school, functions through 
the homeroom and the various depart- 
ments of the school and is a major re- 
sponsibility of each teacher. Very effec- 
tive counseling is being done during 
homeroom discussions on human re- 
lations, the art of getting along with 
others. 

A basic, district-wide program of 
English, mathematics, social studies, 
and physical education and health is re- 
quired of each student in Grades 7 to 9. 
Such subjects as art, music, shop, home- 
making, and science are offered as 
shorter courses. They provide an oppor- 
tunity for exploration and development 
of interests and skills in the fields of 
the practical and the fine arts. In the 
ninth grade, these and other courses are 
offered as electives. 

In some schools, a daily activity 
period is provided before regular classes 
begin. During this period, special music 
groups meet, and various worth-while 
student activities are carried on. Re- 
medial classes in spelling, penmanship, 
reading, and mathematics provide help 
for students who need it. If students 
have missed work because of absence or 
for other reasons, they are urged to take 
advantage of this opportunity to receive 
special help from their subject teachers. 

The philosophy which guides the poli- 
cies and procedures of the junior-high- 
school program in San Jose is based 
on faculty, administration, and parental 
understanding of the needs of children 
of the early and middle adolescent years, 
according to Marguerite Shannon, 
Principal, Herbert Hoover Junior High 
School. 


, #2. £ 


Football at Ventura Junior High 
School.—Regular eleven-man football 
for junior-high-school students has been 
criticized as being too rough for boys 
of this age. This objection particularly 
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applies to interscholastic competition. 
Six-man football and eleven-man touch 
football have, therefore, been substi- 
tuted in most junior high schools. 


Ventura Junior High School, which 
comprises grades seven through ten, 
has worked out a plan for regular foot- 
ball which eliminates these criticisms, 
according to Principal Ogden. Every 
ninth- and tenth-grade boy who is able 
and wants to play has an opportunity 
to do so. The plan protects him with 
proper equipment in equal competition, 
and keeps the game, for the most part, 
within the confines of the school. 


In the spring, every boy who wants 
to play football is placed on a list and 
programmed in the fall for the last 
period of the day. Each boy is given 
a thorough physical examination and 
classified according to C. I. F. ex- 
ponents. Boys are then divided into 
lightweight and heavyweight teams. 
Captains and co-captains are selected 
from among student leaders ; and they, 
in turn, select team members. Names 
are chosen for teams, such as “Trojans,” 
“Bears,” and “Bruins.” Each team 
member is outfitted with complete foot- 
ball equipment, and teams are dis- 
tinguished by different-colored jerseys. 

After setting-up exercises and two 
weeks of fundamentals have been com- 
pleted, a regular round-robin of games 
is run off. 

This year there were ten teams—four 
lightweights and six heavyweights. 
Each team, within its own class, played 
one full-length game each week for a 
period of five weeks. This schedule 
culminated in a championship for each 
class. 

At the end of the season, after boys 
were well conditioned, the thirty-five 
best boys in the heavyweight class were 
placed on a so-called “varsity” team and 
allowed to play four games with sopho- 
more and high-school teams from other 
schools. 





SECONDARY SKETCHES 


The finest part of the program was the 
leadership developed among the boys. 
Once they were selected, captains and 
co-captains had complete charge of the 
teams, including conditioning exercises, 
coaching of plays, discipline of players, 
making substitutions in games, and call- 
ing plays. In other words, the game was 
“given back” to 160 boys, and they liked 
it, while learning to work and play to- 
gether. The effect upon the boys’ con- 
duct in school, as a result of this pro- 
gram, has been most noticeable. There 
has been no evidence of additional de- 
sire for competitive athletics. 

Similar programs will be followed in 
basketbail and softball, as the year pro- 
gresses. 

7 a 7 


Functional Use of the Activity 
Period.— Woodrow Wilson High 
School in Long Beach operates on a 
seven-period day, following a fifteen- 
minute homeroom or section meeting 
the first thing in the morning. (The 
class periods are fifty minutes in length, 
exclusive of passing time. ) 


One period a day is set aside to pro- 
vide opportunity within the regular 
school day for club, class, and student- 
council meetings and for the numerous 
other extracurricular affairs in which 
high-school students engage. 


To be specific, on Mondays, first- 
period classes are dropped in favor of 
activities. First-period classes, there- 
fore, meet only four times a week for 
a weekly total of 200 minutes. On Tues- 
days, the second-period classes give way 
to activities and, consequently, meet 
only four days a week for a total of 200 
minutes. Wednesdays, the activities 
take a period from third-period classes ; 
on Thursdays, the activities are sched- 
uled during sixth period; and on Fri- 
days, during seventh period. 

To avoid conflicts or overlapping, a 
general plan is followed. Meetings of 
class groups are limited to Mondays; 
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club meetings have the right-of-way on 
Tuesdays; auditorium assemblies, re- 
quired and voluntary, are held on 
Wednesdays and Thursdays. This 
schedule was planned purposely in order 
to have the activity period fall on the 
last period of the day on Fridays, there- 
by making it possible for both members 
of athletic teams and spectators to par- 
ticipate in scheduled games without 
breaking into the regular scheduled 
program. 

On days when a required assembly is 
not held during the activity period, stu- 
dents are urged to avail themselves of 
the opportunity to: (1) confer with 
teachers of subjects in which they may 
be having difficulty, (2) make use of 
the library for reference or recreational 
reading, (3) report to classrooms and 
laboratories to put in time on work they 
may wish to pursue, and (4) to work 
on projects in shops or in art and home- 
making rooms—or to plan new ones. 


Under this plan, according to Princi- 
pal Martin, it is possible to carry for- 
ward a great variety of desirable activi- 
ties with a minimum of interruption of 
the regular schedule. 


Pe 


Reading in John Burroughs Junior 
High School.—“In Burbank every 
effort is being made to meet the reading 
needs of all boys and girls at each level 
of development,” writes Miss Arline 
Dunne, Social Living Co-ordinator of 
John Burroughs Junior High School. 
The planned-reading instruction does 
not end with the elementary schools. 
Pupils are given standardized tests in 
the sixth grade and are guided into the 
proper classes for reading instruction 
when they enter 7B. This program has 
been in operation for the past four years. 

Two semesters of reading are re- 
quired for all students in the junior high 
schools. These are spaced apart if possi- 
ble—one semester in the seventh grade 
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and one semester in the eighth grade. 
At both grade levels the classes are 
grouped according to their needs, with 
materials chosen to fit the abilities of 
each group. 

A class of accelerated readers spends 
more time on literature, individual 
library study, and creative writing, al- 
though they review and improve all 
reading skills. 

The larger group with average read- 
ing ability divides its time between 
working to improve skills and reading 
for interest and enjoyment. Such a 
typical seventh-grade group makes good 
use of Driving the Reading Road, the 
state reader. 

Children for whom reading is difficult 
have the opportunity of being taught in 
small groups, averaging fifteen to a 
class. This means they can receive twice 
as much help from their teacher. Great 
care has been taken to select proper 
reading materials with interest for the 
junior-high student. A careful check is 
kept of each child’s progress, and clini- 
cal help is given when necessary. 

The reading program throughout the 
junior high school is no longer a hap- 
hazard affair, but has been planned to 
meet the peculiar needs of the individual 
student it serves. 


A t 7 


Have You Tried Posture Silhou- 
ettes?—“‘For three years an extensive 
preventive and corrective posture pro- 
gram has been a part of the girls’ physi- 
cal education department at the Oakdale 
Joint Union High School,” writes Miss 
Gladys Whitney, girls’ physical edu- 
cation instructor of the school. 

Shortly after a girl enters Oakdale 
High School, two silhouettes are taken 
of her natural standing posture—a side 
view and a back view. The pictures are 
printed and mounted on cards. Indi- 
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vidual interviews are arranged for each 
girl, during which time her pictures are 
studied and counsel is offered. Subse- 
quent silhouettes are taken and inter- 
views are arranged if necessary. All 
girls have pictures retaken as seniors 
in order to demonstrate improvement 
in posture. 

The pictures are taken with a 35-mm. 
camera. The subject stands against a 
screen, behind which are two No. 2 
photoflood lamps in reflectors. The 
screen consists of light-weight canvas, 
hung over a doorway. The camera is 
placed 12 feet from the screen and the 
photofloods are about 12 feet behind the 
screen, reflecting the light onto the 
screen from both sides of the room, at 
about a 45-degree angle. The camera 
and subject are in darkness. Each girl 
is given a different number, which is 
made out of heavy cardboard and pinned 
to the screen for identification. Miss 
Whitney has found that, for best results, 
girls should be unclothed or should wear 
as little as possible. 

Miss Whitney is using her own 
equipment to save expense. She has 
found that a special room is not neces- 
sary—equipment rooms, towel rooms, 
small halls, or offices can usually be 
used. 

The main values, as Miss Whitney 
sees them, in this type of program are: 

1. It starts with the girl as she is and 
helps her to progress from that point. 

2. There is real interest in improve- 
ment because the girl can see her own 
shortcomings. 

3. All girls, not merely those with 
the poorest postures, derive benefit. 

4. Special equipment and special 
rooms are seldom necessary. 

5. Each girl can continue with regu- 
lar physical education activities, inas- 
much as it is not necessary for her to 
be assigned to corrective classes only. 


| Summer Sessions at Universities 
In California 
University of Southern California 
1948 Summer Session 


The 1948 Summer Session of the University of Southern California offers its 
usual wide variety of courses in all departments of the University. Of particular 
interest this summer is the range of offerings in Art and Music, English and 
History, and Physical Education. In addition to the regular courses in Education, 
there are the following special features : 
1. Graduate-professional courses in Industrial-Arts Education and in Business 
Education. 
2. Workshop in Intercultural Education, under the direction of Mrs. Jane 
Hood, assisted by Professor E. Franklin Frazier, Professor and Head of the 
Department of Sociology, Howard University, and 1948 President of the Ameri- 
' can Sociological Society; Mrs. Sybil Richardson, Co-ordinator in the Division 
of Research and Guidance of the Los Angeles County Schools; and Professor 
Edward C. McDonagh. 
3. Workshop in Reading under the direction of Professor Nila B. Smith. 
4. Courses in Family-Life Education to be taught by Frances Bruce Strain, 
noted lecturer and consultant in sex education. 
5. Summer Radio Workshop conducted by A. B.C., C.B.S., M.B.S., and 
N. B. C. personnel. 





Summer Session 


Special opportunities are offered in the 
fields of Art, Music, Drama, Audio-Visual 
Education, Remedial Reading, Speech Cor- 
rection, School Administration, Counseling 
and Guidance, Intercultural Education, 
Family Life Education. 


Reduced rates for teachers in active service 








SIX WEEKS—June 21 to July 31 
FOUR WEEKS—Aug. 2 to Aug. 28 
TEN WEEKS—June 21 to Aug. 28 








Students will find numerous offerings in the Graduate School, in the College of Letters, 
Arts, and Sciences, in the Colleges of Architecture, Commerce and Business Administra- 
tion, Engineering, Music, and Pharmacy; in the Schools of Education, Journalism, Library 
Science, Public Administration, Religion, and Social Work, and in the departments of 
Occupational Therapy, Physical Therapy, Radio, and Cinema. 


Write for Summer Session Bulletin 


THE UNIVERSITY OF SOUTHERN CALIFORNIA 


LOS ANGELES 7, CALIFORNIA 
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The Summer Session will include courses for teachers who are serving on 
emergency credentials and for persons who wish to teach temporarily in order to 
help relieve the present shortage of teachers. Special opportunities will be pro- 
vided in curriculum-laboratory work, audio-visual education, counseling and guid- 
ance, and school administration. There will also be special instruction for those 
working in remedial reading, speech correction, and the conservation and improve- 
ment of hearing. 

The regular staff of the University will be augmented by a number of visiting 
professors, some of whom are: Margery Bailey, Associate Professor of English, 
Stanford University; M. Lynn Bennion, Superintendent of Schools, Salt Lake 
City; John Cavanna, Assistant Professor of English, Polytechnic Institute of 
Brooklyn; Edgar H. Duncan, Associate Professor of English, Vanderbilt Uni- 
versity; W. Stull Holt, Professor and Head of the Department of History, 
University of Washington; Karl J. Holzknecht, Professor of English in the 
Graduate School, Washington Square College, New York University; John 
La Monte, Professor of Medieval History, University of Pennsylvania; Ralph 
Lutz, Professor of History, Dean of Graduate Study, and member of the Council 
of the Hoover Institute and Library, Stanford University ; James Mulhern, Pro- 
fessor of Education, University of Pennsylvania; S. L. Pressey, Professor of 
Psychology, Ohio State University; Joseph S. Roucek, Chairman and Professor 
of Sociology, Hofstra College; George D. Strayer, Associate Professor of Edu- 
cation, Indiana University; Harvey Wish, Associate Professor of History, 
Western Reserve University ; and Karl With, Professor of Art, Hamilton College. 


Six-Week Session : June 21 to July 31 
Four Week Postsession: August 2 to August 28 
Ten-Week Session: June 21 to August 28 


Summer Session at Mills College 
July 3 to August 14, 1948 


Eleven programs of study will be offered during the Mills College Summer 
Session, July 3 to August 14, which is open to both men and women. 

The language houses—Casa Panamericana, La Maison Frangaise, and the 
English Language Institute—will again be in session, as will the programs of 
the United States, the Creative Art Workshop, Child Development, Drama, Music, 
and Theatre. New programs to be offered are a Kindergarten Workshop and a 
workshop in Counseling and Guidance. 

Mills will have as its guests in The United States House, Professor Dennis W. 
Brogan of Cambridge University and Mrs. Vera Dean, Research Director, Foreign 
Policy Association. Dr. Brogan’s study of the “American Character” has received 
much favorable attention on both sides of the Atlantic. Professor Arturo Torres- 
Rioseco, Chilean scholar and now at the University of California, will be visiting 
professor in Casa Panamericana, La Maison Frangaise, for the study of French 
language and culture, will have among its staff several visitors from France. 
Nationally-recognized authorities will instruct in all programs. 

The Paganini String Quartet will be in residence and will provide the annual 
summer series of concerts—six on the campus and six in San Francisco. A Kinder- 
garten Workshop will be held this summer for the first time, as a regular program 
of the Mills College Summer Session. The sessions, under the direction of Mrs. 
Persis H. Cowan, Chairman of the Department of Education, will be held at the 
John Swett Elementary School near the Mills campus. The daily program for 
the six weeks will consist of lectures and discussions dealing with the growth and 
the development of four- and five-year-olds and a kindergarten program covering 
such phases as parent relations, materials of instruction, and equipment. 

Observations of kindergarten groups and of two- to four-year-olds in the Mills 
Children’s School, as well as field trips to analyze community resources, will be 
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included. A workshop in art, music, games, rhythms, and children’s literature 
will also be part of the new course. 

The Summer Session also emphasizes early childhood education with oppor- 
tunity for directed teaching in the nursery school. Related courses in various as- 
pects of growth and development are of interest to parents and to the general 
student, as well as to the professional worker with children. The Children’s School 
admits boys and girls two to seven years of age. 

The Workshop in Counseling and Guidance is designed to meet the need of 
students who have a professional interest in the field and for those with a general 
interest in counseling young people. It will offer a basic program for those who 
wish to qualify for such positions as dean of men or women, director of residence, 
and other personnel officers in schools and colleges and youth-serving agencies. 

The first unit will consider the philosophy and the techniques of personnel 
work. It will include a discussion of the uses of tests in counseling, the develop- 
ment and use of a cumulative personal record, as well as some study of other tech- 
niques such as the interview, rating scales, and projective techniques. 

The second unit will be concerned with the work of the high-school dean or 
counselor and will include discussions of problems of organization and adminis- 
tration of a high-school personnel program. 

The third unit will be directed at the college level. It will take up problems 
and programs of admission and orientation; values of extracurricular activities ; 
and social and emotional development through participation in group life. 

Casa Panamericana, in its eighth summer on the Mills campus, offers graded 
study of the Spanish and Portuguese languages and courses on the culture of the 
Latin-American countries and peoples. Luis Monguié, Assistant Professor of 
Romance languages at the College, is chairman of the summer language house. 


A workshop for teachers of social sciences and of the Spanish and Portuguese 
languages will be offered in Casa Panamericana. Designed for teachers interested 
in introducing or fitting Latin-American materials into their school curricula 
or community-activity programs, the workshop will consist of general meetings, 
individual conferences, selected individual projects, and discussions with members 
of the staff of Casa Panamericana. The program offers two or more graduate 
units of study. 

La Maison Frangaise (where French only is spoken) will offer courses in 
phonetics, diction, grammar, translation, literature, and civilization. 

Parallel to the enterprises in acquaintance with foreign languages and cultures, 
Mills College offers the United States House for the study of our own national 
tradition and problems, with special emphasis upon twentieth-century life. Courses 
will include American history ; literature ; social, economic, and international prob- 
lems. They are designed to serve students and teachers both of English and of 
the social sciences. 

The English Language Institute offers an intensive course for foreign students 
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— PROGRAMS — 
Casa Panamericana La Maison Francaise 
Child Development Music 


Creative Art Workshop—including chil- 
dren's classes 
English Language Institute 


Theatre—including children’s classes 
The United States House 


Kindergarten Workshop Workshop in Counseling and Guidance 
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desiring to improve their conversational English and conducts a workshop for 
teachers of English as a second language. Practice opportunities will be afforded 
in the instruction of Latin-American groups in the vicinity. 

In the Creative Art Workshop, instruction is offered in the techniques of \ 
painting, drawing, weaving, and ceramics. 


@ 
University of California at Berkeley 
June 21 to July 31 
August 2 to September 11 


The University of California, Berkeley campus, will hold two Summer Sessions 
of six weeks each—the first one from June 21 to July 31 and the second from 
August 2 to September 11. Visitors from many cities in the United States and 
Canada, specialists in their fields, will augment the regular staff of the Department 
of Education in the offering of courses of interest to secondary-school teachers 
and administrators. 

There will be the general history and theory upper-division courses, followed 
by educational psychology; statistical methods in education; psychology of high- 
school subjects; standard tests in education (a critical survey and evaluation of 
standard tests, including achievement and psychological tests available for school 
purposes), practice in giving and scoring tests and interpreting results for the 
improvement of instruction, and the organization of a testing program; adminis- 
tration of city and state school systems; problems in public-school finance and 
business administration ; and public education in California. 





UNIVERSITY OF CALIFORNIA 
SUMMER SESSIONS 


To be held on the BERKELEY, the LOS ANGELES 
and the SANTA BARBARA campuses, the University 
of California Summer Sessions, with a wide variety 
r of courses, will stress all 
phases of teacher training. 
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A course entitled Introductional Materials and Equipment will be made avail- 
able to the classroom teacher, demonstrating the latest methods in audiovisual and 
radio aids in teaching. 
} Two courses will be open to persons whose work is in the field of child wel- 
fare—one course entitled “Laws Relating to Children” and the second, “Super- 
vision of Child Welfare and Attendance.” 

Graduate courses are listed in research techniques, covering research problems 
in education, historical, and scientific methods, design of investigations, biblio- 
graphical techniques, statistical methods, survey methods, and laboratory tech- 
niques and methods of reporting results. Other graduate courses listed are in 
educational psychology ; experimental education, which includes in its study voice 
recording, photographing eye-movements in reading and spelling, analysis of 
rhythm in reading, arithmetic, and writing. 

A workshop for teachers, principals, and superintendents who wish to make 
specific plans and develop materials for specific curriculum problems in their 
schools will be found in the course Problems in Curriculum Development. 


Problems in schoolhousing; school surveys; secondary-school curriculum; 

techniques of curriculum making ; recent developments in teaching English litera- 

ture and composition in secondary schools—these subjects will also be listed among 
the courses to be offered during the Summer Sessions. 


A group of special-education courses will be given, covering speech disorders, 
clinical practice in speech therapy, English phonetics with special reference to 
speech improvement, phonetics applied to the correction of articulatory speech 
defects, and educational treatment of cerebral palsied children. 

Further information concerning courses in education or other departmental 


offerings in 1948 may be obtained by writing to the Office of the Summer Sessions, 
University of California, Berkeley 4. 
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TWo NEW SCIENCE LEADERS — 
BASIC BIOLOGY 


FENTON and KAMBLY 





Observational approach, real training in the 
scientific method. 


Coherent organization, to simplify the study 
of biology. 


Suitability for either college preparatory or 
non-college groups. 


Coverage of all principles agreed upon as 
essential to one-year course in state or city 
syllabi. 


WORKBOOK-LABORATORY MANUAL 
now available 














BASIC CHEMISTRY 


BAYLES and MILLS 


Reflective-study method of approach. 


Coherence of development and harmoniza- 
tion of concepts. 


BRANT 


Early introduction to colloidal chemistry and 
to subatomic structure of matter. : CH ATISERY 
t 


Emphasis on organic chemistry. 


Use of Meggers 1947 Periodic Table. 


LABORATORY MANUAL and TEACHERS’ 
MANUAL now available 
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